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1.0 INTRODUCTION

This report describes the work performed by Harris
Corporation, Government Communications Systems Division (GCSD), on
Subtask 4, Transmitter Combining for Simultaneous Transmission of
FDMA and TDMA carriers under Subcontract S-165, Earth Terminal
Subsystem Study.

The introduction of TDMA into the DSCS will mean that CW
carriers (FDMA) and pulsed carriers (TDMA) must co-exist in the same
earth terminal. If a common power amplifier is used for both
carriers, degradation of the FDMA signals would occur due to cross-
modulation effects unless the power amplifier is operated far below
saturation. Efficient transmission of FDMA and TDMA signals simul-
taneously from a single earth terminal will, therefore, require the
combining of the outputs from separate FDMA and TDMA power amplifiers.
No such capability exists in the AN/FSC-78 (HT) terminals and none is
being provided in the AN/MSC-61 (MT) terminals being procured.

This report presents the results of a study of alternative
diplexing/combining approaches for achieving simultaneous FDMA and
TOMA transmissions in the AN/FSC-78 and AN/MSC-61 terminals. BRecause
of the commonality between the HT and MT terminal electronics, all
efforts addressed in this study are applicable to both terminal types.

This report is organized to define requirements and
assumptions relative to the diplexer/combiner; this is then followed
by an evaluation of alternative designs. Finally, a recommended
approach is presented.

2.0 SCOPE

The scope of the study effort to be performed under this
task is limited primarily to a review of previous Harris experience
in filter and diplexer design and construction. Design and fabrica-
tion experience obtained in the development of the dipiexers for the
MT and LT antenna systems will be used as the primary information
base for this study.
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3.0 REQUIREMENTS

The basic requirement is to diplex FDMA signals from the
existing TWT HPA with signals from a new TDMA transmitter which will
be located in the RF Equipment Room of the AN/FSC-78 or AN/MSC-61.
The RF Equipment Room of both terminals can be considered identical
for purposes of this study.

The TDMA transmitter will have an output power of 5 kW
and will operate at a 10% duty cycle at a 60 MHz burst rate in
Channel 1 of the DSCS Phase III Satellite. The existing TWT HPA
will be transmitting FDMA signals in a 40 MHz band in both Channels
2 and 6. The DSCS Phase III satellite frequency plan is shown in
Figure 1.

It is assumed that the TDMA transmitter will operate at
full peak power of 5 kW and that the composite power of the FDMA
carriers in Channels 2 and 6 will be 2 kW maximum. It is desirable
that all diplexer components have a power handling capability of at
least 10 kW CW.

The criteria for performance of the diplexer is to mini-
mize insertion loss, especially for FDMA signals. To prevent inter-
action between the TDMA transmitter and the existing TWT HPA, the
rejection of TDMA signals at the FDMA transmitter output and the
rejection of FDMA signals at the TDMA transmitter output should be
20 dB minimum. Group delay should be minimized especially for TDMA
signals.

4.0 DESIGN ALTERNATIVES

Three alternative diplexer configurations were studied to
perform the channel combining function; conventional bandpass filter,
band stop filter and dual E-stub filter. Al11 three configurations
use two identical filters places between short-slot hybrids of 3 dB
couplers as shown in Figure 2. The functioning of such a filter/

hybrid combination is as follows: frequency F1 enters port number 2
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and is totally reflected by the filters and exits port number 3.
Frequency F2 enters port number 1 passes through the filters and com-
bines with F1 at port number 3. Port number 4 is isolated from both
F1 and F2 and is terminated.

The three alternative diplexer configuration, all of
which use the filter/hybrid arrangement described above, are dis-
cussed in the following paraqraphs.

4.1 Bandpass Filter Diplexer Design

Three bands (channels) must be combined. The TDMA channe
Channel 1, 7.975 to 8.035 GHz (FT) is to be inserted between two FDMA
channels, Channel 6, 7.900 to 7.950 GHz and Channel 2, 8.060 to
8.130 GHz (FH). The two FDMA channels are the output from the TWT
HPA and are already combined. Although not given as a constraint
for purposes of this study, the uplink frequency band above Channel
2 (8.130 to 8.400 GHz) should also be considered a bandpass.

Referring to Figure 2, the two identical filters are
constructed as bandpass filters for the TDMA channel. The FDMA
channels, FL and FH enter port number 2 and are reflected by the
filters and exit port number 3. The TDMA channel FT enters port
number 1 passes through the filters and combines with FL and FH at
port number 3. The combined output of the TDMA channel and the FDMA
channels, is therefore, available at port number 3.

If the bandpass filters were direct coupled and built
with WR 137 copper waveguide using symmetrical vane irises, an
unloaded Q of about 8000 might be obtained. Figure 3 shows the band-
pass characteristics of such a filter consisting of five poles to
provide a minimum of 20 dB isolation between the two transmitter
outputs. The complete combiner losses would be very low (0.1 dB)
for the FDMA channels but would approach 2.0 dB at the TDMA channel
band edges.

A variation of this bandpass filter design consisting

of high Q@ cyclindrical cavitfé§'T?311 mode” provides "an ‘unToaded Q
of approximately 18,000. The insertion loss of the diplexer using
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this type filter is approximately 0.7 dB for the TDMA signal at the
band edges and has approximately 0.1 dB loss for FDMA signals. The
design of bandpass filters such as required for this application is
very straightforward. Computer programs exist to accurately
determine insertion loss, return loss (VSWR), and nhase character-
istics. Such a computer analysis was performed for this filter. The
results are shown in the computer run in Appendix A. The analysis was
performed using three different bandwidths to determine the lowest
loss that could be obtained while still providing adequate isolation
between FDMA and TDMA bands. The design is based on a five cavity
0.04 dB ripple Chebyschef bandpass filter. The results of the
analysis are as follows:

Insertion Loss Insertion Loss Isolation Between
TDMA TDMA TDMA TDMA and
Bandwidth Band Edges Band Center FDMA Ports
62.0 MHz 0.82 dB 0.55 dB 25 dB
, 64.0 MHz 0.77 dB 0.50 dB 23 dB
L' 66.0 MHz 0.70 dB 0.46 dB 21 dB

The widest filter (66 MHz) also provides the least isola-
tion between ports. However, the isolation was still greater than
the minimum 20 dB required, therefore, the 66 MHz bandwidth appeared
to be the best choice. The effect of reflecting FDMA signals from
a nonperfect short was a concern for QPSK modulated signals. The
nonperfect short manifests itself as an amplitude and phase charac-
teristic which can cause degradation of the orthogonality of quadra-
ture signals. Inspection of the reflection coefficient and angle of
reflection has shown these values to be negligible. Hence, the
66 MHz wide bandpass filter used in this configuration should have
negligible effect on the FDMA channels except for the 0.1 dB loss.
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4.2 Band Stop Filter Diplexer Design

The FDMA and TDMA channels can be combined using a band
! stop filter design in the diplexer. For such a diplexer a band
stop filter is substituted for the bandpass filter described in
Paragraph 4.1. Referring again to Figure 2 the FDMA channels, FL
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and FH’ enter port number 1 pass through the filters to port number
3. The TDMA channel enters port number 2, is reflected by the band
stop filters into port number 3.

No calculated loss data is available for the exact band-
stop filter requirement, but a band-stop filter of the same type was
used in the HT terminals. A plot of this filter's loss as measured
at Harris is shown in Figure 4. The rejection slope of the HT filter
is about half of that required for this application since the guard
band is only 25 MHz and the passband to 20 dB stop-band separation is
only 42 MHz. The stop bandwidth of the HT filter is also about
twice that required. Narrowing the stop bandwidth will increase the
passband loss, especially at the band edges. A loss of approximately
0.7 dB at the band edges is predicted for this approach. This band
edge loss occurs at the high end of FDMA Channel 6 and at the low
end of FDMA Channel 2. The TDMA channel loss would be close to
0.1 dB.

4.3 Dual E-Stub Wideband Band Stop Filter Diplexer Design

The combining function can be performed using dual E-stub
wideband band stop filters in the diplexer design. Such a configura-
tion is shown in Figure 5. It uses two diplexer sections. Each
section uses broadband band stop E-stub filters to reduce passband
losses. The first diplexer section separates the FDMA channels and
combines the TDMA channel with FDMA Channel 6 in port number 3.

FDMA Channel 2 passes through the filter into port number 4. The
TDMA and FDMA Channels, FT and FL, enter port number 6 in the second
section of the diplexer, pass thraugh the filters and are combined
with the FDMA Channel 2, FH’ in port number 8, the output port of
the network. With this configuration the channel nearest the filter
stop band (passband edge) is always the TDMA signal. The FDMA
channels are either the reflected signals or are far from the filter
band edges.

bt st ol b i 2
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Figure 6 is a sketch of a dual seven cavity, E-stub filter
configuration used in an MT antenna diplexer application. This
diplexer was designed to combine signal channeis with a frequency
separation of 50 MHz with an isolation greater than 60 dB. Although
this diplexer was designed for 50 MHz frequency separation between
channels which is twice the 25 MHz guard bands between the channels
in the present application, test data indicated it would provide 25
dB isolation for a 25 MHz separation. The loss for reflected signals
in this diplexer was 0.2 dB at band edge and dropped to 0.1 dB within
20 MHz of band edge. For signals passing through the filter the loss
was 0.4 dB at band edge and dropped to 0.1 dB within 30 MHz. Losses
could be reduced further by using a sharper cutoff (more stubs or
longer stubs).

5.0 EVALUATION OF ALTERNATIVE DIPLEXER DESIGNS

The advantages and disadvantages of the three diplexer
approaches discussed in Section 4.0 are briefing summarized below.
The calculated loss curves for the three cases are 'shown in Figure 7.

Band Pass Filter Approach

This is the most simple, straightforward, apd lowest risk
design approach. Computer programs exist for almost exact design.
Highly accurate loss, VSWR and phase characteristics can be
computed. However, this design has unacceptably high losses in the
TDMA channel when implemented in WR 137 waveguide. The loss at the
TDMA band center can be reduced to 0.5 dB or slightly less if a TE011
cylindrical cavity design filter is used. The loss to FDMA channels
is the lowest (0.1 dB) of the three approaches considered.

Band Stop Filter Approach

This approach provides the lowest loss to the TDMA channel
but the highest loss to the FDMA channels. This filter is relatively

simple in design although not quite as straightforward as the bandpass
design.
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Dual E-Stub Band Stop Filter Approach

This is the most complex of the three filter approaches.
Two filter sections are required which doubles the number of com-
ponents and more than doubles the diplexer space requirement. This
approach provides somewhat lower loss to the TDMA channel than can
be achieved with the bandpass filter approach and provides lower loss
to the FDMA channels than the bandstop filter case.

In making a final tradeoff on the choice of diplexer
approach some consideration should be given to the weight to be
given the various channel losses. Is achieving lower losses more
important in the TDMA channel or in the FDMA channels?

For the application being considered, a TDMA transmitter
is being added as a modification to an existing terminal. Non-TDMA
channels should be degraded as little as possible. Specifically,
the terminal EIRP and therefore AJ capability should be impacted
as little as possible.

After considering the loss calculations presented in
Figure 6, along with other factors discussed above, it appears that
the band stop filter approach discussed in Paragraph 4.2 can be
eliminated based on the relatively high losses in the non-TDMA
channels. This diplexer approach would present minimum losses of
0.3 to 0.4 dB for all portions of the 7.9 to 8.4 GHz uplink band
except for the TDMA channel where losses would be very low.

The choice is then between the bandpass and the E-stub
filter diplexer approaches. As previously stated the bandpass
filter approach provides the least losses to non-TDMA channels,
0.1 dB versus 0.2 dB minimum losses. However, the minimum loss
at the TDMA channel band center will be somewhat higher for the
bandpass filter approach. Using TE011 cylindrical cavities with
a bandwidth of 66 MHz a minimum loss between 0.4 and 0.5 dB can be
achieved for the TDMA channel using the bandpass filter approach.
This loss can be reduced to about 0.3 dB using the E-stub filter
approach.

14




The bandpass filter diplexer approach is chosen over
the E-stub filter approach. The slightly lower loss provided to
the TDMA channel by the E-stub filter approach is outweighed by
the lower loss in non-TDMA bands and by the simplicity, and smaller
size of the bandpass filter diplexer approach.

6.0 CONCLUSIONS

Design approaches for a diplexer to combine FDMA and
TDMA channel signals for simultaneous transmission in the DSCS
Phase III Satellite have been evaluated. The scope of this study
task Timited the evaluation to diplexer approaches for which Harris
has had previous design experience.

A diplexer approach based on the use of bandpass filters
using TE011 cylindrical cavities has been presented. This approach
allows the combining of FDMA and TDMA signals with low loss (0.1 dB)
to non-TDMA channels and only moderate loss (0.4 to 0.5 dB at band
center) to the TDMA channel. The effects on phase linearity are
negligible for all channels. Based on the simplicity of the design
approach presented it is concluded that the costs and risk
associated with the diplexer will be negligible factors in any
TDMA transmitter modifications to the AN/FSC-78 or AN/MSC-61

terminals.
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APPENDIX A

Computer analysis for a cylindrical 5-cavity TE011 Tchebyscheff

0.04 dB ripple bandpass filter for the following passbands:

1. 7.973 to 8.037 GHz BW= 64 MHz
2. 7.972 to 8.038 GHz BW= 66 MHz
3. 7.974 to 8.036 GHz BW= 62 MHz

T S o s g NPT TS TS PR V0 - e £ S A P <




FILTAN OESien dem e mme—— - - — —

LOCK YOLMNG FILTER et o e - S 1<t sttt

L0800 Dy LUSS POINT S cavITICS 08 WIPPLE TLALLTSCHPEr FaLTen
) a Euie,T5%1Y
ongelnaL FL = 7973,0uN00 F2 u #037,0000¢ SAkOmiUTN = €4,00000 U oa =
CORRECIED F) = 7573,00000 Fa = P@37,v0uL0 BALOLILTN = Fe0pLLl _ FC s 83yl 8383
As & 63200000 , w0 ¢ ¢
Wy = 1000 ] Re 31,0 000¢ mzfiLl Cop s 0L
— OMEGA-FR = 1.00000 . oTOL & DWS0000¢ it (U7 1T T — L | N S— T U
0ESIGN CHARACTERISTICS LAMUA=GO/6 = .437081 INCHES T 10410167 (Mo
BT " =
0177 11,2207
57 6%,A642
3.3708 0, K320
1.707% (Y L]
31.370% R Dy T — o )
9570 i 17,2287
J0AT77 V,000v v,00un0
PRACTICAL DESTGN DINENSIONS SUSCFPIANCE POk Tht SYAMEIMIC VvaME,
AVITY LENGTH (CL) AP wlUTH (D) SUSCEPIANCL (B) ] oLLTa o
S «06319 =1 B, NSRS, X 7| OSSRy | 1 ) Se—— | | -
«90%02 «1059153 63,1799 67,817e5 0015
+90968 1671902 06, IWVe T1.21902 NTETY
FILTER BE31ah o Ahalufis SMIOUT
; i e = e
) FREQUENCY INSELKTION  INSERTION GAMMAIDG) ANS VALUL ARGLE OF  STaMUING GhUGK ASPCAEIU
Luss PHASE OF GAR“A__ ©pSIA  wavk #A110 ULLAT ) 1
+79400000€401 32.201%  352,60% «99006%  100,00b20 €9,00LN L 37616UbDEE0L <, 139740 bE002
b L TWIJ000€401 $1.8186 35%,19500 «98954> o6 ,e830, ®9,vidn o3YBNGIVLE0Y e, 230 7u3E ux
+79%20000€+01 30,6198 355,039 968952 97,2999/ Co99,LU00  LN1i085%L 001 =, 1353007%Ee(?
«79430000C+01 29,8044 357,158 . I PLTY ©5,8439y ey, vtun PR LT PR XY ) RS R RTUTS [ etP]
i ) .79640000L 401 26,5715 356,737 «9ETHRS 9% 3eure ST,ULLE  MSNALBULEeUY -, 0821 )398€, 02
. L. «79450000¢+01 28,1208 360,4307 JIHRTIS2 92 T80t ®9,0000 TTOTLNALeNL = L2971 0uDE 402
«79%6NDDOE 0 27,2502  362.1970 %6506 91 ,0682) L TR CTP T TN | RSP F TS 3¢ P8
«T9470000E401 20,3599 368 ,0613 y « 98797 092.266877 99,u0un D3 cIEUNE SV 2,124 540bEus
__»79%8N00NE +01 23,4986 366,0329 903618 87,3875 S 9%,U000 562Dy ltupe01 _ =,1é2¢0I00E002
+79490060C+01 €*.5151  366,1246 IN2tS P SYnus €9,L000 L59t00TasFe01 =.u17is.0Feus

) «n 79%00000E 401 23.5%8¢  370,3436
«79%10000E 401 22.5773  372.7097
«79%20000E401 21,5706  37%,2362

)l .79%30000t+01 20,5369 377,906

L «79%400N0Ee01 19,4752 360,869

.
$BTEITN2UE N1 =, 1 09C 1 e bEg07_
oTebbogdut 001 «,auvb50-0BE407
oTeZouT9be0)  «,Y95%0.0E 60
CBUTYPBNLL 001 =, 53873 450E 0]

WyrCeI8 U3 24100 94,0000 630 3,02a0 0L) e, L1375 8E,
«97P023  #1,02°13 23,8058

« 976655 T¢ e215¢
«9370060 Yo, 08208
o9TE%: T 73,2690

«79%50000€+ul 16,3683  384,0131 JHeTAICT  Te,27563 SFUSLNAYY o0 e, uenitio0lEar)
) .79%6000GE+01 17,2632 367 8272 oYheob7  ©7,08103 P CRLC L TURY T B TP P PO
«79%70007L+01 lo.1112  391.1450 29968+6 €3, %9¢HY RO e T R A o L R A

«798AN00O0E UL 14,9283 395,219

SU90c8 T 99,63%6¢ A1PS96oeE 602 <, 55169744€4 11
«79590000E401 15,7150 599,.690%

« 939642 8%,24979 87,037 lIUDINGLE 41D o, 870/ 55UBE4C)

| L.+ 79600000E 01 12,8787 408 ,.6372 09270 90 . F00bL ____ 2t ,.%eEn PRALLEY LI TR Y ER Pl L
+79610000€401 11,2086 ©10,.1312 910600 W _497cn AEEYO367F 402 e, 165
) .7962000L0€401 9.9271  %16,2%08 «hHIBNS  39,705cY JAISE321 402 Level ialigin {
+79630000€+01 8.6812 23,1104 CLEYD:8 33 23890 _e20125100p 402 _ ot L I g U _ ]
+79640000E+01 7.366Y  ©30,7763 JH28LE)  2€,018Y6 €rbYe92LF 407 CUR NI |
) +7965000GE 401 ©.1359 %39 ,323% JIT35498  3b, 0006 PSR TP D TE SPRTRE COrt 1
_ 796500008401 4,9752 wee, 7711 «2,929% 713680 9.20%1Y _ e @TNRyBNLE 402 L YTGNIIN9Een) ]
. «79470000E401 3.,9207 59,0558 «3,9010 (637857 389 73216 TP PEURY LS ¥ T [, 1
«7968000CE+01 3.,0206 “70.0072 .3,221% «SUALEDS 389 _B1b2¢ «3411LnLTF 402 PR CETATLT S i
«79690000E+01 2.286% 81,3507 =6,9366 L4495 329 _RS3LY S1Thew e (1895 cuEa0i__
| «7970000CE+01 L,T7IN0 92,7579 =9,136¢ YUY TS TR ERR Y P T |
) .79710000E 01 1.3429 203,920 -11,9361 «253U83  322,17751 CBUNRRULF 402 PR OTTRTLE [Py {
L «79720000E+01 1,0053 £14,6216 «15,510% «167563  31&,.50728 BT LA FT LT R Ve § SR TPY ) & T i
«79730000E401 «9259 $24,7436 =20.2411 097262 31&,72216 CC1Z01Y6 9t 02 S¢ susliend |
) .797¢0000EO1 <8319 53k, 2707 -2h.35269 «Ubbehb B35 5979 CLECATLL 402 . (3% TN q
- 79750000E+01 7772 543,2059  -2n,12%2 0392845 26, 03em7? 17 L ¢422955cp o007 _ 08050 SOEaLL _ |
«79760000E401 S7436  551,7625 24,6677 056427 81 . 517ke 230122400 007 et alsobend |
) .79770000E401 #7199 589,8411  -22,8365  L075540 S 81714 2cULSEUUt 402 LU D TT00k ) ;
[ «79760000L+01 6990  SKT.6180  =21,877) 085239 %2,54057 _ _ L 0 @20N 3% 902 _ Loeht Alo%iead k
«79790000€401 hT62 5751837  «21,1065  ,088059 &b 32347 SEULTUNOBE 402 Lt L1725 400 |
) .79R00000E+01 h568  SU2 426 21,9377  LuB%74S  43,32707 RN CTOURY T eced 31906401 |
«79N10000c+01 ob34T  5B9,5816  -22,3215 _ ,076586 36,0215 LadtdenS, Len? _  1dsbapeegel] {
«79820000L 401 6136 596,5708 23,7977  ,06%5L2  3i, 77090 WAUEDILLLF 02 L1901 404 et {
). L7944000CCE 01 «H9L3  H03,8521  <2n,0890  L08%50 :T,beblo POR VST SRS VS ZETE DTRY L INON ¥ § J IR SO ] |
. +79040000¢ 401 779 10,2142 BA3n L0BBeNS 2% USTuc . )LUbY? _ dcrielauced? _ LubP0ieVERUU__ 1
«79A%0000E+01 5649 616,8726 «35,7937 0162t 25,1099 1.v330 WAE29n1g0t 002 «DYY Bl O sul {
) L79840006NE+01 <5558  €23,4319  -87,0280 L0822 121,89577 1,088 ltiCaeTiten?2 L3¢5 4278E 400
«79770000€401 5494 629,8957 -88,2068 ,Q195%0 1€t 22500 AGUS9N | 116252551802 LuteioyylEed) |
«793AN0UNE+01 «RN63  636,2673 29,0397 «03531Y 167 ,5ukue 1,0732 ATHTR0:F 002 o, 10 287 ,29F 40 |
Y L79897000E 401 NS5 Ehe, 5506 085S L 08%RST )62, LAs0¢ DL ALNT 172355570 eu2 e vauf daedEgT
«79700000g 401 «H460 6N, TS0T7__ [JAZ YN T T 10000 I E LY 13 FSO—" P Y TL SIS ¥ b PTSEY [ I LT DR T Y5 |
«79910000€401 5872 K58, 8785  «22,7171 UI3458  aL3,.%2%1e 14371 MeYURSecte02 o 4400 19F 400
) .79920000E401 o5062  #60,9263 21,7877  Lub1390  Je0,29919 1,077 167256400402 e 4udel d6Eecd {
\ «79930000L401 «BUBN  €66.9173  ~21.107%  J0872eS AN2.9%9UL Ao A9MY | (1ebeslnendQP = Q) S liel0eul
«79940000E401 Hu73 672,8%47 «20,0600 «090507 137,L528¢ 1,199 169 2hCuct 40?2 o, i3€Y.7ctel)
) .79940000E401 o5448  BTA,T74TS =20 7777 091435 132,39270 A,60d®  (163146GYE U2« 0%kl e n0fa ) |
1. +79760000€ 401 «5Y08  EDY,60%  ~20,9252 .0R9856  127.194e) L3976 JlezenTouee0? o abdVunMbenl |
+79970000€401 «5355  690,9328  =21,308%  L00L0%D 12Z,0h61L 1U15705,4 402 $755€e31 |
' 479780000€401 5291 96,2398 21,9305  L0A0L73  117.10963 Jdeluarvsten? “Eeo) |
+79990000£+01 5221 702.0311 -.aUT2135 _13E, 33062 RO CETTRY L. Sagsdtetd
+A0000000C401 5151 707.812% «0828(0 107,80 «A6U%E324F 002 2780147000 |
' 4R001N0UOESUL «508%  713,%7¢ L] 100,00 000 AU SS0TebeN? a1 Td2u R TE L)
R0NZ2NON0E 401 719.3%72 [UERRT L L SR— 2100240000007 o, 4 T3¢0255C000




|

+#0030000F 401
o 000t «
«A00%0000L 00}
+ALOANQ00ELO)
+A0070000E40)
«A004N000L+01
+P0090000E401
+A0100000L01
«P0110000€+0)
+A8120000L 4010
+*9130000€
«MOLN0000¢

+*01500u0k s0L
A0160000E401
L1

‘ﬂlﬁﬂluoﬁoul
.AOPOOOUOLQOI

SAU230000F 401
«A024n000E401
.IO’ﬁQOOGtoﬂl
0260090c 401
0270000k 401
0216000E401
.GO?DOOOULQO]
«R030N000EL01L
+R0310000Ee0
«80320000¢ 401
0330000L+01

-05900001'01
«A0400000E«01L
.onnluooogonl
+R042N00CESUYL
+R0%3000CE01
«A044n000E+01
«A0450000E+01
«A046000NEL01
«20470000£+01
«NOLKLO000ELOL
+A049N000E+0L
«A0500000€«01
+R051000GE401
+R0%20000E4+01
«R053000uNE+0L
«A0540000E«01
05500NCFEL01
«A0%<000(E«01
«N0570000E401
«F0S80000€E+01
+A0590000E+01

+A0690000E401

28,6239
29,6131
30,3862

725,128

e, |1o
748 1006
753,929
759,6765
765,%302
771.187%
776,922
Tez 7300
780, %27

1020,0650

1029,30%0 ,

1037,.69%
1045,2579
1052,0365
1056.1148
1063,5765
1068.502%
1072,.964%s
1077,.025
1060, 7387
108%,1697
1667,29%
1090,2111
1092,9209
1695,%489

1102,12%0
110%.096%

1
1112,9168
1113,95%6

22,9693 _

-21,0007
21,6000
21,099
21,0307
-2 924
-21,72%

.1: 168

.
. 2086268 276 26008

_e 982078 gue 9. ik
«983929 202, 5746

101 6725
FTT s 27T
102 02302
223, 10602
Rt 26170

3920 22¢ 07162
AL LTI I P2 I TPALY
«08ST76% 219 8734¢

298 0v20s

o l".!svta
JUBLTNY 1% Tupul
bbdYE lhb.bbuhh
URIBeg  A14_3207¢
«0T8%6% 179 Vue1?
065008 173 Senge
2050101 169 nuebl
bM0Lhe 168 €700
«025%087 162 03790
«0097808  17¢ &759%0
CN09TS 297 2i2ue
«02570.6 307 6902¢
2042520 30D 31%w6
+05613% 300 _e1401

u
W0R2310 _ !90 ¢J¢hh
86980 l.l 06216
Sunee 000,2341!

+07T486Y 274 3y275
«0%590 27y, 0™
«038114 306, 2094y
«0513:3 357 89904

<101 708 13,62988
«171618
295593 7.6761%

9606 359 67195

.
«S830T78 3N FNT62
+630878 333 227,

«JONT3L 822 y0a1d

«TETHLY 313 4G0eT
0 305 53301
U7 298 81908
«B83w72 k!i.utubn
.’056‘5 a0 27172

. 2922010 281,09826¢___

«93%653 276 ,8¢76)
WYUSTTS 272 19515
9TITCO _ ¢Fl 33672
YYD geh PQLSY
965033 261 %6610

. 99691¢0  2%0L,57353

«9T2672 250 RO(5Y
975269 293 _.22137

«9TTHYT 250 816435

979547 26¢ 56106
oYB1L30 246 44N4y
.

« 908068 280,7971%

e906016  239.11259

«98e0H0 37 51290
«PBT6LL 235 _,99129
»

233,1578¢

1332080

Teie  O8( 4yT7eS

238,516 9

Al “ten?
‘ Je0dyeveten?
1,000 WAetUISL A el
1,037 ATV 402
l,ute duvtneiieel?
1,u919 $199620 544 402
1,401 Y ubcot s 002
1,4807 JAUYELTe Lt QU2
1,db07 AerLr27¢e02
1. dier J160Cadlot e0?
1,abe1 150758105 e02
1,152 Auldgbing e02
1,40 2 COTT R
1,409+ PRI DT Ty
1,4 00¢ JlLUDuaG on2
) % YT S dLYN /i au?
1,404 AETOL00F Ut

ATl eve
PRENA LTS LY
A IUENI0E 402
A le3e9La o2
ATP 126140 402
Jdulloew?s qu?
R ETYN
P R LTS LR 15
LAUSt 18116 402
JIUTALNGLE 4U?
U217t 00?
SEULYLYLL, 002
JP1B2560LF 402

A32I305 002

1.d000 W05 I8D570 402
3 U192 ceaTunlun o2
14082 «25109E) 16 402
1,204 W2066239,F N2
1,4263 c2L20423 ¢ a02
1,0807 95929256 407
2,071 Bt I0Yc1Fen®
o @.e)%%  BUIT2hiuge02
3,311 «301 749098 40?2
“.%12%  LcoTE263(Fe0?
5,796 LLITTR FIRY 4
T.o02? SENSUSIDUL 202
9,096k ekeldVu it o2
L V2,13710  19679300E407
16,1630 WA TEAneTaF o0
20,892 +15969, b0k eV
24,0432 WAWIYITLLL 402
3u.ublT  L1oULTRULF U2

d1h1n9u it 402
JACT b2 pen2
JIETO5Y06F ol
IUTARTTLE 40
Bl BTN
R ATTPILTTRN 3 |
o Tcb8bucue oY
6768041 e00
cE3E299F we 00
59799%661 « 1)

WB322260cF 401
«OUBT6ULLESN
HTT19715, 001
«U53YYTYGE L0
W83212294F 40

1911971 /4p 001

+3933109cE401

TR LR LYV TR S

caalVigueiceut
DS N LT3 NP2 T3NS
"o AT I DL,
Tet A0 e
cedlre L ANEG L
EIS SR ETET ]
-gatll yudf 01
P11 0A9E gui
YR A AR TLE
A T2T90000 00
celthr 1403401
ETYE ETEL T30
PR T Y | S
iwor Lt )
CPOTI S b 2oy |
PO RPN S |
Y PIEETY 3
PN T R A
S R IUN T
PR VIR L]
LT L S SR T 11
PR T B Ui X T

ot

PRTE C T PR T
Wt dA5u T0E, 00
o Vet a 19€ g

S LS DY
PO S WU oy
WAL 4 9ef ul
€808 2900f o)
edL0t 230E 1)
el tesl e ()
FOTIC S AT LT
etLh N Tugen)
WAL SRLOELmY
WtY00ashete 1]
ALY TLUTE 407
AlL2 ey IF que
WdeTTewg2E 47
CA2ZULNRYOE o112
ed781n33Cke0E
o1102n20ee gu2
_ 220820430 en)
RAIRATE L PAE1
R ET LTV
_s732
S LYY Y
= ATETLLUNEL 0]
A3ubaedefeal
NN L BBEeM
LY ey s gut
LI InnRAENT
ety SceEgi)
PRI S LS |
®e¥% 21 LS gu)
DRI SO DA SN |
. AUNYALE LS,
g d! 9P TuN o012
CIYTERNTY T SV
i aPTRUSLE 42
A7acletagayg
Le%lu Rl
4ET) 5 SEate
€9 lga0e
1870 sew9E 407

@ s AN YYE G
©2)363al12g 402
=138 5280E 02

I%Ee sl

<




LOCH yuube §ILTER
FILTER DESIGN ALOTA

DR A A R R R A R A

STANDING WAVE RATIO AND TIME DELAY v
SYMHOL FOR GraPh | (STANDING WAVE RATIU vS PREGUENCY) & o
LSYmBOL FOR GRAPH 2 (TIME DELAY vB FREGUENCY) & o
SYPHOL FOR GRAPH 3 (INSLRTIUN LOBS VS FREWUENLY) & O

¥ axls SCMt

PEATLR

o1500L00)
L2060t 002
6500€400

*

P R R IR A A A

.
R840 400040 00

.
2840000000

S i i S - e

TwPu e

_e200Cfevd

<00t evs
odleevy

PREPPIRRP0000400000 0000000000000 000000000000400088800400000 000840000000 00404404000000 000000000004 %00)

PR

+ LR * . * . . . .

. . . . . . . . .

+ ot . . . . . . = 1

. ' . Y . 3 . . .

* . id * * . . * *

* . . + sy . . . ;i

3 . - . * . 3 . .

. + . . Y Y . . .

. ‘. . . el . K e . e ghia o B

PREPA000000000000000000000000000000000000004000000000000000000000000000000 08280000000 00000000000040
* . * * * . . . .

. . . R e s 7 PN SRR ol LG Y e N T
. . . . * . * ‘e .
* . . - B . * iy .
+ . . * B T . o . .
+ . . . . . Te . .
. + . L. . . . c. .
. 3 * S . . . .
. . . . . . . . . .
. tuete . R
. . . .o 3 . - . .
+ . . . . . . . * .
- + * . . . . + .
* . * * Lol . - us .~ oRs 5 _0{____» it
* .. . . * . . * .
. . . . . . . 3 +
¢ ¢ . S DR * . Y = s
* * ] . - . d * +
. . . * 3 . . * .

PEERPPR000000000000000000000000000800090000000000%0 e e 0080000 Se40000000000000 000

. + * + 3 * . % % .

. . . - . . .4 . .

. - . N R Lk - O . 3 . LR My

. * . . . ‘e * . . b

- * - * . . - . *

. . * + e . e A . JYEER -=

. . . - . . ‘ + . .

* ot * - o 0 . . .

. . . . . . 0 L. . "

P00 0000000008,400000000000000000000004000000000 0000000000000 000094000000008800000 000000400000 000
. . . . . . . .

. . . L Ll R e e R K3 )
. . . 0 .. . . . .

. + . Ve . . . . .

. . B LA . i o . /e T,

. . +0 . . . . . .

. . 0 . . . . . .

. . e &, e & * . R AR,
. . . . . . \ e . .

PO IO I8 000000000000 004,0000000004400047 000080000400 000000000008000000008000000000000000000009
* . ['23 . —, . . =
* . 0 . . . .

. ot 0 . 0 . . . .
+ . ue + o . ® . 2 L o
. - ue ¢ o . . . .
. . (R Toae . . . .
» ot . e e 3 . e . N o
. + . ) . . . .
. . s . . . . . 0
FROAPPR0EPCITRI0040 0004000000000 0000000000000000 0900004000000 000000000000000000009
‘e + 0 . 4+ . . . .
+ 0 . 4 . . . .
b v . W . . ——a O . [P
. Oe . . . * . .
. 0+ . ‘0 . . . .
. Ue LI P 4. * . i i
. (d . ‘. . . 3 .
. +0 . ‘0 . + + .
. o + 0 . e s . 5 . -y S ol o A

PEOIPIROR0004,90000000()40000000000004800000 . BP0 00000000000000004 0000000000000

. . [ . ‘. . . . .
. .t APPSR ) . e CC I
. o . e . . . .
. . . ‘e . . . .
. o . + e L. . . .
. o Ue . . . . .
. . * ("3 PO . . . .
. + O T i W et . Ll .

. . 0« . . . .

B T PRI
. . . ¢ e . - . . X =
. . . K . .
. . . . . .
. . . * , P 0
. . . . . .
. . . + . .
. . . . R e Y e
. . .
. . .
.

S TN
r

|
|
|
i

R I ) =~

s 0s 000000

e o0

-

> 0.

cooleoe

bosbhas

ses e e

. oo
[
]

I:
123
-
-
24
.




.A041000€+01
.0032000€%vL
33000kL*0,
JAO3N0LLESVL
«h03%000¢ 0}
20036000000,
+A0,37000E%U)
«P058000€ 001
h03900UE eV,
0040000¢ 0
+A041000€+0)
A082000E%01
«A0u 3000k *uL
+A0NNQU0E UL
«0045000¢e0)
0046000600
+B04TGUOL*0L
+A042000E+0L
++049000E+0)
«£050000¢401
WR051000€40,
0052000E40)
.0053000€401
«£054000€40)
8055000401
80560006401
L80,7000€E%0L
+805R000E+0)
+8059000€+0)
_+#060000g+01
+A061000€0)
.8062000€°01
«#063000€¢0)
«£064000C+01
.0065000¢+0)

- * * . .
. . . . .
. . . . . * e n
- .. . . « *
. . . 4 . .
. ., . . . e
. . & . . .
. * . . . .
. . . 7 CERLlr £l
tesee . 0000000000000 0000000000000000
. . . . . . . s
. . . el . . s oo s JNE,
. . . - . . . v
. * L . . i * o
. o . . . e . T B SR U SRR = e
. . . . . . . e
. . . . . . . «
. 7 . . . LY T . —
. . . . . . . .
D Y Y P PR Py PP P T Ty T T R T TP TR T TP
. * . - L) * * . A . + f
- - . . . * * i * . ki ; i -0 o - “ i . ¥
- . . ‘e . . . - . .
. . . . . { IS | o= * HE 7 . AN
. . . . . . . . . .
. . . . . . o . . .
. . . .« ¢+ e e Cs il ol D el 2
. . . . . - . . . 3x .
. . . . . 3 . . . . .
*e0ss00qtt0e . ] 4000000080000 00000000 8004400000040 0000000000000¢%0
. . .. . . . . .
. . . . . .
. . g . . - CHi e S5
. . . . . . . .
+ . . . .. . . . .
. (A (33 . St S S CESCCRS WS EEeR
. . .t . . . . .
* . L 2 * * * * * . . v
. . LR * L =4 . ¥ . . 0

|
!
o
' '

i




8 LOCR TuuNe FIAILM = 0 o et e e Sty e S S e i
- FILTER oLni6n PLOTS
! INBLATION LOSS AND INSERTSOW PHASE wd  FHEQUENCY A
b ) SYPROL FOR GHAPH 1 (STANUDINGL, WAVE RATIU VS FRLUUENCY) 3 o X
! (SYmBOL FOR GHAPH > (INSERTIUN PHASE VS FREQUENCY) s o S = g s il
: SYSHOL FOR GNAPH 3 (INSERTIUN LOSS VS FREGVENCY) = O
! 3
) ¥ axi$ SCALE
s ov LOweR CLNYER PLIIR
A\l «0000gev1 2 . «900pge0d e duUlgeu? -
3 2 «3920€40) 2l IRYT od11%Eeue
) v . -,5%000€401 a0Vl eb2 L [T
5 - i R LS < S
]
9 . (] 1 2 L S B ! | U RS | S aime

b

L «7940000g+01 .oogo'oo‘oooo000000000000'000000000000'00000900900000009oooooqonoo'oo'ooo,onooow_ooo.nnoqo‘gno’_‘ S
+7941000C«0 o - . . . * * v + . =

b «7962000E%01 o . . . . . ' ‘0 . . -

= .1!’05000('0\ ‘e . + . P R . R . _ . = 0 J

(i «7946000E+0]L o0 . . . . . . v e K3 * A

b <7945 000E+01 ¢ . . . . . . 0 o 4 3 5

5 L. «799€0008¢0) ¢o ' . . . Loy iR Y | . . e o -
«T947000C*0L *o . * . . . L) . . . A

] «T94A0UOES0] ¢ o . . . . . "W . . . &

L «T949000€401 + o . ' + e 3 X & oo AEEANEC SRS LRIt
«7950000€+01 00.00‘000000000000000000000600000000000000000000000000‘00 0$00'0'00000000o0‘00000000‘0uooouaooooo.

) .7951000€401 + o . . . . . &
+7952000E%0L ¢ o * . + ¢ AR S S M A R S ohes
«7953000E¢0) ¢ o + + . . . -

bl J7934000€¢01L ¢ o . . . . . .

«7935000€¢01 + . . ) . e 5 el CSglic s o s e B
«T7T95€000€+UL « . . . . . . F
1 b 7937000640, ¢ . . . . . . 3
L. . «7958000€401 ¢ . . . . e, RN el o, et R R R e i
4 \ «79%9000E40, . . . [ .

2 «7960000€+0 0000000.000000000'0000‘000000ooo000000‘00000.000600000&.ooooo»uunauonnqoooo’o 000600)0'0000'00.

«7951000E¢01 + . . L T S S T Y e [N . S N N R N
«7962000€¢0: + . e . ) . + . . . 3 o

b «7963000E+01 + . . [T . . . . . . A
«7964000E+01 « . . Qe e ey N s IR S LD R e . e e . a
«796500VE*0) ¢ *e ¢ 0 . Y . . . o . .

) «7766000E401 + + . 0 . + . . . . . .

«7947000£¢0) ¢ 4 . 0 e T b e SIS L T T el ST B T i L e
+7968000L401 « . °0 . . o . . . . . . .

i «7969000E+01 . o & c - - . . . . . .

«TI70000L¢01 *sesstteressonietonte e * PPPI0044 04000820000 008000040000000400004 SRAXL L ;

«7971000E40]1 » ® 00 e . . . 3 . . . ‘. j
) .7972000L 40U ¢ “ 0, ‘e . . . . . . . .

«TITR000E*0) + + 0 Al SR + . . « . . . . Py et e

«7974000E+01 + +.0 ¢ . . . . . . . .

) «7975000E¢V1 + +e0 . . . . . . . . . ;
«T9760V0E*0L + +0 e . R i T 3 . . o T = 1
«7977000E40) ¢+ 40, . . . . . < . . . g

3 <7T97N000E+0, + 40, . . . . . . . . . ]
+7979000E+01 0, . . st S Lomlon L e e K ST Somom o 1
«TIA0OLUE401 +esoere A AT 122 *”» 2400000000 0000000000000 000000000 . :

b) .7981000€401 +04 . e . . . . . . ]
. 7982000€¢u) ¢ +0 . e e RS S SRS e e PR S . i
«T7983000£40) + " . . . . . . . . . :

) +7904000E+0L + +0 . . . . . . . . . . -
«7995000E401 ¢ .0 . . CTIRAE SRS Y . e i
«7986000L 01 + o0 . . . o . . . . . SR T .

) +7937000E401 ¢ N . . . . . . . . . g
7986000640} + +0 . . L RSSO, L SR T - e R, S, S S 3
«7989000€40, + +0 .. . + . . . '

) « 7790000401 ++ uouonouuooo‘uno;ooooouoon’no.uuuuouo"uuuonunuu‘vuuunnuunououtuu i
«7991000E+01 +0. + = e L =i Sl S Lo + < i
«7992000€%01 ¢ *0, . . 0 D) * . *

J «7993000E+0) » *0. . . . . . . .

«TIIUCO0E+0L « +0, + S SREOERE, SRR ORISR, RSSO, ¢ S i
«799%000€+0.1 + 40e . . . . . . . .

b «7996L00€+01 *0, . . . D * . . .

.7997000L401 + +o. . R S, R R TR I G 3 . = — |
«7998000€¢0) « ou. . . . . . . * . . . i

) «7999000E+01 + . . . . . . . 2 :
+F000000gsUL oo 000000000..000000N0000000000uooooooouoooooo.n0"000090"099)“”90(10_11003 Y T Y Y Y S ,
+A001000€+01 *0 . . . e . . . ]

> L8002000E4uL * * . . . . . . . N g :
+A0030V0E+VUL o "0 . . . .. . R . e S0, e ~! -1

| 2000000640, » 0 + . . . . s L3 . .

> «B0U%000g*01 » 0 . . . . . . . . -+

{ «£006000€401 + .0 . AR TR, ¢ . R . i ‘
.6007000€40, ¢ 0 . . . . . . . . 5

d LA00E000E+0] « .0 . . . . . . . 0 . N ‘
+£009000E+01 » LS o B TS e W s e 3 e L 3 . - 4 + - :
«A010000Ee0) ooooooo.ooooooooooot‘0000000000000000000000'0000000000.000.000000‘000000000000;00000000000‘0'0o00000‘

b £011000E401 « "0, . . . ¢ e e . - . . }

o . . 4C, . L3 s o O s s P e ¥ . a e vl el i st o il i i -
A0 30 . *0e . . . . . . . . . . -
b L801800UEeLL o *0, . . . . . . . . .
015000L+01 + *Ue . . BRSPS, L | SREERES . - s ¥ Y
«P016000E%00, + e . . - . . . - .

D 40170006401 ¢ ‘0, . s . . . . s .
+e0180V0€40, » w. . o = ..A., = s . SR P .0 S SR Tt &
LA019000E0) ¢ . e . . .

b] «£020000€40; ¢o 00000000000000000‘0000600'00000000000000600'0000000.‘0‘0“."0.0“00“0‘000000"‘0"’000‘00000000‘0
«8021000€4u) o 0 . . | . e i S . 3 N . ——

. ] . . . . . . . - .

v ) . .0 . . . . . . . . . .
. 0 . + PR TSI, S, . | \ 1, SNSSORSENUINE. [SNETRSE. S s

L0025000C%0, "% . . . . . e @ . o .

bJ 026000C+01 +0 . . . . . .« e . . .

.‘.l’ "00] . Ed'] . . * - P s \, 7|.’ R PR, WSS, o sl

i . 0. . 0 . . 0 o . . .

b +4029000€00L, o "W - . . . . .

: .lO”0.0(OIu 000000000000.000000000000000000000000000 0009Q0“00000000000000000M Q00084000000 080 0000000000000 0

A-6

i




W

36000€+0,
S7000E*va

«8036000E401
«8039000C+0L
4000

+004€000€¢0)
«8047000E UL
«0042000E¢0)
«A0490UUELYy
+8050000¢ +01
«2051000€401
80 VuE*uL
«A053000€+01
60%4000E+0,
VoE+0L
+8036000€+0)
«8057000E+0)
e000E+0)
«£8055000€+01
AOANO00E 0L
051000001
+6062000E¢01
_«8063000€401
«P0G8000E+VL
+6065000g+01
_«8064@00C+01
+8067000E%01

00E+0}
«£069000€+01

cnfoosm ey
!
!

sé000s 00

CRER R R R

DR

03
ol

e ee 19 es 000t 0r e
-

— e S o e
90040000000 000080000000400000000¢0

-

.
. ‘'
P P A I Y

.
.
.
.
.
.
.
.

seee e
seecscee

.
.
.
.
*
*
.
.
.

!

.
L "

.

. . * *
POINEP0000000000000000000000000000000 000000000000 0000000000400000040000000P0000000000000000000000,

i

sr o0 s
seee s e

i
|
|
|

I

i

.
*
.
.
.
*
3
.
.
Peetesectesttene

.
.
.
.
.
.

22 04 2092220000000 00000 00000
-

ssesses e
sssssac e
esssces e

e

*

.
P00 ses00s0 0
*

|

123
*

\

.

|

|

|

i

' *
Itoo-ooo

)

R LR
i
> o

R R R

s s olv e

*e s s e e
*0 s 00000

B e




—rT

! - FILTLR nlalen

«0N800 Dy LUSE PUANT

OMIGlvAL ()
CORNECIED t1

A

Sy

OMEGA-PR

OESIGN CHARACTERISTICS

LUCK YOULNG FILTER

S cavities «08000 0g KIFPLE TCntuTSCREFF F LTt
. 7972,0n000 "”a WANORIUTr & fa,WUOUY COGe, T2
= 7972,.000 17 BANDRILIN & 6o 0uULY _ s 203,53163
: 1.37200 6= 62200000 ia ke v
= 14000,00 = 1,00000000 na CLy =
= 1,00000 oTOL = BN S e A ® 9aONGN
LAMDA=60/s ¢, +437062 INCHES s 14120289 (M. T +
© i Y CCAwATY LewelW GOy T e
0182 L3161
9576 —de! e TS S e e
1.370% Lu6T69
1.7078 6691
1.8708 il
9576 v, o TR G e i
L0182 . Lem M UONOE

PRACTICAL DESIGH DINENSIONS

CAVITY LENGTH (CL)
237

6ap WIOTH (D)

SUSCEPTANCE ()

SUSCFPTIanCe PUR 1HE SYARLINIC vawE,

. +39165% O‘t;:“
p ey ey = T 0100¢
s1873327 S R R
f «16808956 «0uUdBY
b B —— —— - ——— . —— . —
FILTER DESIGN o AMALYSIS GNIPVY & . .
)
LOCK YOUNG ¢ILTER 5
L e S = = RS S
FREQUENCY INSUNTIUN  INSEXTIUN GaMMACDE)  ABS VALUE akelE OF  STANULSG GRUUP LISPERSEO .
LUSS PHASE OF GARFA _  Cpnma  wAVE kaliv [T N ) y 4 =T X
«79%00000€401 30,6526 355,6130 «.0%7 «989007 97 14v00 29,u000 PR 318 TALTTRY L GRPRETS BPS L NP
+7901000CE401 29,8619  357,079% «e0%0  .%090n3 95 856 95,0000 916659, 4e 001 e, 1324400 74E40?7
« 799200005401 29,0549  358,6163 01019 _eeseTsas _ %5.u004 ST23305¢e01 20cauuSEeve T
«79430000€401 ¢B, 2318 3p0,22% P TINY 92,731% Y5,0000 SULYSANLLE 4UY v 12% 4h
) L 79%0000E401 27,3608 361 9200 -e1157 91,1095 9r,ul00 JOLINGTINF 40 el2es2dB3E 407
+ 79380000+ 26,5280 363.7329 eesllh0 A9 8003 4'9.00” _eO0 0HBLbE #01 e ac0t tNLVERD? e ez
«79440000€4+01 25,6475 365, %968 1338 07,394%9 S U0UNn 95reaT3LE401 e diuliive€, 2
) .79%70000€401 28,7468 367,592 eelb82 97,6000  ,D70UTLELLIOY o A1TENL00E N,
.+ 798R0000g+01 23,6236  349,7073 ~eldbe . ,vu00 WOOGTAIESNY @ i )% 2 0%8E0e
«79%90000€401 22,6761 371,9%%0 el 99,0000 200361F 601 <uiliistoYEeus
9 .79%0000€+01 21,9087 378 3679 cadd61 976508 19,2827 Co.8895 60N AnUYYF40) E O £ T
«79%10000g+0» 20,9144 3AT76,9059 s200% (976007 Y. T F3,3709  18%astuy et Uil surdgene . o "
| .T2R300300e01 49,6939 379.e40n FOPYE BERCS IS TN D AN ™, 0len .‘hnn MESL oY e uznlivnubant
D L795%0000€s01 18,8402  3A2 9988 202621 970478 n.a'u' fo,e8u0 B50Cubcc b o0 o, Ynlipclb g
279%60000E+VU1 17,7703  38%5,7488, o2 .’uul oL 3330y %0,e3719 9200201740 £3UN\eS2Eeld . e
¥9%0000€401 10,6655  309,2393 Y L XY ) « 69,8115 S, 0080 «ILUUINLGE 402 elvL? i wlC,0
D L79%60000E+01 15,4312 393,001% -eULO €1,.8577% ST EPTRTRN 1 v 33, L0680
«79970000€+V1 18,3676 397.1172 Y P 57,9398y 31975200z e03 R — =
,' +795A000NE401 13,1760 801 64l0 s 9060 83 236 7¢ $330Y4AILIeb2 e e wFUELL L
Y .79%90006€s01 11,9590  %06,6393 aebbl? o6 46373 JANEUNSLLP 002 @ et 2T P40
. «79600000£+01 10,7218 12,1839 03,2168y ohbEd45r9 002 _egicedudbOCeNd . . . .
«79610000€4 01 9.8713 838, 3567 37, Swonh ethiu et
) .79620000L401 B8.221%  825,24%y Y ce?naluyef i)
« 79430000401 ®. 9904 432, 92%6 a9 5e “0!’ PRV RERTE Y% ¢ .
«79440000£401 5,8038  Se1,wd28 CESLB5057F 402  TN2rssenEed)
) .79%%000rLeu1 4,6535  950,5204 23,0805 S, le3T  (87162810F4u2 .su-...ubt.x-l
«79560000£+01 85,6952 60,9605 ~%,0718 _ L8882 12%124619E902 BRI IERRR i i ciiscinis
«7957000¢E401 24,6813 73 _7259 8,014 LY TR H
) L79650000E401 2,15¢9 02,79% «74,125¢ 837 92919 2,913z 9o enet G2 ISETY VY R TN
«79590000£+01 1,6331 493,8955 99,3215 T OB TL YT SN lﬂ"’._ .9\,‘- The 71002 .A‘i [WEEY 727 T - —
+79700000C01 Loab68 12,0958 L 2epes? 320 ,64¢8T 1, J2USNTNNT NS LacUossel€er2
) 797100006401 1,0243 15,6324 315.00367 SHLCTINGLE 402 abrvseeLdEeae
_ «79720000€+01 «AT740 «20,3000 M I a20%026U%E eV L Gutageveseld
«79730000Ee01 « 7851 au 2126 <26,8455 29T U oV ot A Tuu, 8EL (Y
3 4797400008601 #7837 20,6916 ISY0eUcF o2 (e 706400
ST9INLOGLR UL 707 *25,05%1 _ e ReNCAbLChOR? LoV eSCend .
| «79740000E401 «h809 22,0648 SHANENRTNF 082 LuUuL0u3Fe0)
T L797700006401 6622 21,8350 «EURL3YDYL 002 L LcelrrenEai)
L «7978000CLe01 6435 21,1010 oTV0LIGULL P02 L¢uYT2oudkelid =
79790000k 401 b3l 21,3131 S T T S Y L
) [l h033 =22,0%92 3912097,5 402 I Gc0Ea
BLEL 25,3208 B0 etipe03 o SR S
oH6e9 «25,2603 «AhS6 T84 402 L PTROR]
' ITY 2k, 103% CABITOGLTsr 002 AN LNIE g
799400005401 5358 =33,01%7 I aBTYNCAYUE e wudCRN0LeGY
«79R80000E0 00 YLl -84,537 BELAC ETIXLH NIRARE T T
RALLLI I 217} 5107 «30,0028 SATEVH5894 402 o tucrmlzhban)
«TIAPGOGAES0L 5150 «30,9170 A_____J.Q!N- __.I'Uabn.dl._ salud o 7gdhety e ————
«Y93r000rEe01 «5137 «27.209% 'y 1,090 ROV 0P o awn et yny
’ 5161 .osum JAbe Lode0f  ,loibhbiat el? o
« 9158 ) L e 06T9nT 396, !730’._.,_..1,-&!"._ adst u".uuL:.;.u...J*unv_,____.. DRSS
9160 o7 Nl 22,4300 «077z0® 151 1115¢ AN oduslaibsrev? o 108 1120000
’ 0 5178 06D,%618 21,8792 oded  405.93e27 n.nu dudderiat 002 SLeveastent
.v”su«uu oS1TH  689,330%  <21.00.3 .t-“nl 1y, Tuey 1,085 R UIRE L FTTRY LLLYATY TR

A-8




< V9% 000NCe 01
Vo L799%0000L 00
| «79960000¢+01
A LI T ITRARY
«7994330CE 0L
« 79990000401
«ADOONONPE DY
«20010000E401
+80020000C00)
«A003%000CE«0L
b .e004n006LEL0Y
«R0050000¢ 01

0N

«A0N20000¢ 40}
«200AN000E«0)
+20090000C«01
100000€401
.nOx'nooo¢001
«A01200000+01
«201%0000E 01
«20140000¢ 002
~P0150000E+01
«AUIAN0OLESDL
«%0170000g40U1
«201H0000CE0)
«P0190000€401
4R0200000¢+01
«80210000€ 01
«20220000€ 401
«20230000¢£401
«R0240000E4+01
+R0250000¢ 401
«202¢000pge0L

ﬁ 30n000CeUL
+A0310000L«01
.n.szv'ootoﬁi
330000ELVL
“%0000€+G1
.h.!&ﬂOOOCOOI
036000CE+0)
9370000€+01
3A000CE+01

.uuuvoiootool
«#04n0000L +02
.»on-uﬂouloal
+A0S0N000E+01
«R0510000t +01
«0%2n000¢ +01
«A0330000¢+01
«A0340000€+01
) A0%40800€401
«70%60000E+0
«%0570000€ 402

1
«A0630000€+01
+A0460000E+01
+#0630000£+01
+20640000L401
+A0&70000E+01

_+"0600000£+01
+"0690000€+01

«78303

7826

HTeS
1.6229
1,2618
1.61%
2.1201
€, 7789
3,593%¢
b.5%36
5.6018
60,7351
21,9338
Y.11%6
10,3363
15098
la,nbhe
13,6367
18,927
lo,0612
17.1310
18,176
19,1903
20,1797
21,1836
22,0837
23,0003
€3.L9%7

26,850
¢T.2700
28,0670

67%,092%
4«60, 7909
ot 4697
692, 1100
497,749
Tus, 3587
06,9590
716,5569
720.43%)
129, Te09
731,83/%
736,%9257
Te2,.%120
Tob,09%%
83,6791
799,254
Tew 0350
170,8187
T76,004e
Tel. 6016
7a7.2170
792,095%
T9e,9263
hob, 2307
609,96821

20,9709
21,8007
22,000
-23.,00L9
26,2977
26,0205
LPT Y P
-31,92%
-37, 1152
81,
-sb.ler
adi, 24t
27,3002
-2h.2908
“25,6092
«22,7119
21,9203
«21,3608
~24,0b1%
“20.9% 3
~21,15¢1
~21,503%
~22,1%19
«25,1081
-2%,% 60
~2h, 8797
~29,4933
=34,7316
-%h 1866
=36,.1822
-29,08671
-26,3543
28,0608
=22,8778
«21,8550
«20,9171
*2us 8736
21,804
«22,7768
=25,3029
.20, 995
*25.6348
-19,0922
15,8129

1008, 5669

1018,4599°

1027 6175
1U35,%801
10%3,5423
1050, 3476
A0SF, 0651
1061,9720
1066,9459
1071,855¢
1079,%610
1079,3167
1082,7675
1005,9511
\neo %001
"l

)
1111,0663

185, %0077 1,201

136, 045% d.402"
009008 120 94088 M.4%07
«LASE2Y 12U %0011 1,4059
«DIBTIS 135 bhed% 3,400%
OT0und _ 110,962385 1,450
U607V 104 33 11299
099978 304 05 dodibs
«U37943 100, 30077 1,8769
«U29586 100, Ti0u7 S.ui0
«0130A2 11Z& Y05y ) T PTLY
007987 18D 327ee 1,u36n
010003 223 9%%e0 1.8870
030780 22t w8172 1,060
«0e29al 41' 3979 N L
«CO0a3D 2% 2034« o000
L06889T  220.150A4 1.480°
07328 215 72%% 1,4579
«08G46Y 212 42050 1,47%3
«085cH3  206,1574% PRIy
«DBAZYN 201 38917 1,097
2089268 196, becne 1,4950
087760 19) vedue 1,49e%
SUABLUE 18D Su5hL 1,4027
«0/Blee 1AL, 088335 1,109
JEIHLY  1TD ToNee 1,4508
059658 170, 0209 1,1¢09
087826 160 203Y0 1, u996
J033%:2 167 39108 1,uu98
+01A8uL  161,82089 1,037
03910 209 K6ad0 1.0u79
«(13350 306 195009 1,050¢
WUS2010 30T 24462 1,ufes
048119 303 38940 doauld
062Ted 298 25699 1,4399
«07520 0 _2‘3 Te31h .Mkl
JubeLnY 20, iﬂ}ha PRI
WHIYe0 283 85717 1,4970
2090932 z!u.rsr-z N Ty S (L
+06893% 278 96565 1,165¢
W0T26%0 275 _02686¢ 1,207
WUS3007 276, 57166 B, 8437
«035LE® 306,697 1.00%0
«u30Y76 33460 Lol
0101289 18,9993e  1,¢25%
«169572 14 Suiube 1,%0088
«251199 86,7387y 1,0709
342351 L9031 4,08l
<O3794> 351 98400 €508
531901 382 50w70 3,c19
B18TH6 553 45084 4. <uen
9041y 323 95W11 9,060y
JT5271 33, 86056 2,297
0807671  3507,530% 2,3969 _
oNO71)7 80U, 39328 |¢.uu¢l
877972 293,%d166 15,3307
J900951  ¢RBLINs92 99,1919 _
«91AYE8 202 ,907%0 28,0821
982708 270,18R2/ 20,1012
oINIDL3 TS AYTSE T4 468
« 951949 269,9%729
«938630  <E 6, WUbae
«963%60  263,11938 98,0250 .
+9683L7  260,08387 Fe A0T
<971889 25727011 To,uens
«978770 298 _653% = Th,cE%
«9772:) <53, 21180 "6, 8002
«IT79eNS 09, 92595 LEPEFTY)
oFOLYAL 207, 7000¢. 99,0000
962505  205,75997 PNTINA
«98385)  208,085378 29,0000
LIS T 051lve S%,L000
90599 280, 34262 n9,0000
986076 236, 72016 99,0000
01066  287,17607 _ ’nﬁik__
«900878 280, 70634 NI

106913175 402

J15TI2069L6 002

U742k a02 _

e S TRV TR 15
RIS VELITRA L]
WA5LE1eDT 002
A0%6LLYI 02
A0S AERLE 0V ?

L ad2%39009; 002

A PR T PTRY 2 g
Seo144F 402

T15502260F ¢07

«JUNETYAE o0

l‘s'ns’igg.i
1

odue lt%~|00-
o5 11205402
«1u53ubeir 002
1957,9056 402

_aldta7d¢y o002

WAt TL109,56402
A T95300¢E 002
D ®luguneu?
% LYG T B TR P
deruidviE 2

Wdedlerdlpe62 o,

fdETE 380 su2
DETEAIeGE U2
16976323 002
I TIYS300F 002
ATINZL2300 002

«AT60510y 407

ASunTers enz
JALIBNSAEF N2

WALELANYEEO0?

YRR AL TR
+192031946 407

.l&tlns:);od?r

220211010k 002
vEL 129928 402

Wi (UT8 20y 602

231330100002
2O DL 4 (2
«256Y1881 02
287369914t 002
«2etS 1NF 002

W R9LSGE T2 002

«R7YNT 23800007
«29%YuLeTF 042

PO T & T F

CRLULTAILFe82
«243BYEDTYF 00D

_ofc)0oltypal?

«19%¢ 130at o022
1751 335¢Fe0?
216109905 eue
JANLlcE9pb en?
»151395391 402

Wdivdsdati e

«AUBILIYeF 402
<9IEY9IBLF 401

A TS CTUS TR 3

«®L030335¢ 001
JTB921507F 600
2 ToUGLNL L0
«606HL3LYF 001
«®437305cF 01

«ST0V780uE UL
+52839510¢ 401

509639295001

«OL 383000 F 001
4592538 4F 401
2987198595401
ITR L LFTRY 1]

©193¢ 1y 902

—=ane 21996001

LSV UBTHE N

—=addbee30Lep2

e kOB 1660€C001

B UTY N1 LIS
~ed78)2%0% ebd
Lul st TaF g1
aehacbataul
POLEARTR LTSI .
LLEFIYY TV
PSS [T PP TRt
=ad9h02021€400
ey bvenyah2 40

. dIM 20T 1)
=aa 33019958 401
wAVen9806E,0)
o d9303718C01
=a) 9217830403
ES T

o914 Y
= 1525 AThEL o1
@ 1 HAuL2AELn)
eaahEr 3uS3E 0L
oyalhisledEqpd
g Ihtt ILAE L0
. 19401590 401
COWE L ST L RT R
TP PRSI Y |
AuBLabbug,cy
-, t WYne)dEey
. mS1NLe3E 00
PR AN P T AT
PUPTNE TT1S e
.y 25121525€.01
aSoTeaeleega
PELL RN SN T
TS RYRTLIY |
adiUZL3)bgent
s 43%c 031401
odTet 1 SLE ()
AECSLINIEeW)
et D avbt et
0 2B1FL29%E 41
PR LEY T X ]
LY LY LT Y |
«b¥B I HBLELPY
_et4320798E 00
P TRTLY LN T
.AldﬁlnYﬁ‘s(?

PULLLTEPRTSVE Y
|

we 4G V3TAF 4] &«

et B DeF o0t
- l!nnﬁ‘nnt.@!_
520006t il
LhnCeul
e 4P uNPEe0)
597 1764Ee0)
PP LT TIRIN LI SN

eenii 43198401 == o
9004 2 bef 41
ETYAD TR TR YD 1
.ea05¢ 11330462
el ILEIE G0
oAd¥0u2?TEeD2
e Ll rucbEop?
1euTeedd€,02
AEdHIUTeEL2
e 12622397€402

celeduALUOE 02

wot 32 s266E g2




LOCK vouhe ¢ILTELR
FILTER uEB4GN PLUTY

BYROOL PUN LNAPH | (BIANDING WAVL W
BYNAOL PUN GRAPH B (TLME U0 LAY b P “uln . e
BYMUOL FUK GHaFN 3 (INSILRITUN LOBS V

PLOT  LomER

1000¢+0)
0Ced1
] +4000€400

L
.. a7940000g«0,
«7941000€+0)
94200uE*)
> .1'&!000(0“1
f <7944000E+0,
i +7988000¢ 0,
L «79%6000€¢v)
«7947000E%01
) «7948000E401
«TI4900GE 0L
{ «79%0000¢ 0,
b) #7951000E40}
S~ a7952000€%0)
«7953000£49)
b «7934000E90)
- «7955000€¢0)
! +7956000€+0)
b +7957060€%0)
e, a7996000€+0)
d

«799900uE+G,
«7900000€+01
«7961000€¢0,
! «7942000€°01
d «7963000E40)
= <T7964000€¢V)
+7965000€90,

b +7966000€40)
" «7967000E%0)
« 7962000640

3 «790°000€401
(1. «7970000g¢01
+T7I71000€0)

. «7972000E¢401
«7973000E491
«TITH000E+0]

b} 7975000 ¢0 Lo~

L «7976000ESVL
< +TITTOVVESUL
bl 79780006402

.1;79000;001

. £e01

stanulow mave nun Mul 14ak 0bMa® ul Ity
8 Pha GUENCY) o

HEwlENEY) o U

v asig SCALE

canign’

SR— T VRT3
+2000C 0%

VPPN

22000001

«WSUCE U2
Suutteby

4

0000‘000000"000"‘000000'0'000.00.00."0'0000000'00000'0'000OOQQQOOQQQQOQQQQQOOQQQQ00:10000'0!00'000

. . . - .

e ecs s
secessr e
s 0000000
sec9ss e
ses e s
R

.

*

ST SRR e

.

e s SN

e
.
.
.

sesertrvee l PR R R R
>
>
.

R R R
PR R R R R
s e00 0000
PRI A A

et s 0000
seee s

9290009940004 49009090992090904 2902¢

PRI R IR AR I R A A A Y
seevseees s o

i
|
L.
!

i
t

|
i
)
vee e
i
|
ses e

tr e
s eseee o0
.

3
3

), .7961000€ 901
! .« 7982000€°0)
« 790300040}
) «T934000E+0,
.« 7905000240
) +T986000L+0)
) .7937000E401
«7930000€+01
+7949600€401
7. «790600g 401
+79931000€¢0)1
. 7992000€40)
> «7993000€¢0)
_+7934000€40;
«799%000¢40)
pJ «79760006E 401
. .47997000€40)
f 27998000€401
> «7979009€401
_+8000000g 01
«A001000¢401
b} +8002000€40)
. .+6003000C+01
! +8004000€401
9, +6005000¢e0)
Lee. - «6006000E0)
d

+A0N9000C+01
1 «8010000E+01
9 +A011000E+03
0012000€%0)
«8013000€+0)
b «A0314000€00)
+2015000¢90,

| +2016000€¢01
9 «8017000E%0)
P

L. .. «f018000E+0,
«8019000€401
«A020000g0)

. +8021000€+0)

| +8022000€¢0)
D «A023000€40)

e - +8026000€¢0),
000¢+0)
p] L4026000€001
VEsOL
0Cevs
0€+0)
0g+01
VE*0)
E*01
0€+01
. 0E€+01
.nc‘sooot‘OI

. v‘...00‘.'......‘.”.‘..‘.’.Q....‘OQ'0.."Q"0‘00‘.0..0.‘.""..
. 3
AR

.
.
C oo

|
!

R R R R R

.
.
RO R R

2000000000000 ,0000
.

08000

..

————®

.
sesesetrsssrnce

.
40 %0 s 00 s sssseeree

tese e

e

*
e

. 0.

i
|
i
1

o

!
L s
f

-
- :
s ee e

22 002000020+ 20000 000000000
*

.

'

ssesss0ee
-
.
ssseessee

. o * . *
* { ] *

*

e EERTICUOT RIS, SRS

.
-

co

se oo

.
.
)
.
.

PR R R
.
*
eoe

tves s
.
esse s s v

e, 000

>

©e©o00Cce
<
-
3

cesevee
LR

!
}
o
!
|
|
!
!
o l
i
}
i

.

* s 000 00

*s 0000000
©

oo

"o
e

4

eseessses

Peeiese

ggglgooo¢g91loo¢oooooogtpoo Se90000e90

Y000

w
'00000000000000000000‘0000000000000000000'00000000o00'00oyoocu
a

et e ettt S s

L

r
T b T R
v
4

-

i
|
I
l
|

[} .
24000000000, 0Qouo0000:001!OOOQOQgggjpgooggQ’Qooobggggggpgoggg0(9’00001&310199003,ogg,gogoggggoloq’g SR
[J

.

0.0‘OQ"QQO"00.0000‘000‘0‘000000000000000‘00000'00000.00000‘00000'00‘

.

e st i

* v.'.""....‘..".“..‘.“....‘..’."..“‘

°
—— e

!Wz_gooooo gzooooooooqoo000000001Q900'00000 XIS

.
P0000000000000000,00000000000
.

.
* 0000000.203’ 13T X3
L ]

.

S,

0
S — A

.
. .

A-10

IR R RN RERERE R IR R

evseveces 4: seve e

.

® s

. * ¢
*

!

s e Ao it nine: S0

sev e

solseslesoise e
i




otl‘i 0L +0)

LR R X
.

secee
IR

.AOwlOO«totl
ovue
TAe2000L Ou
PLLIEY T TR
«A09e0UUT 00y
«h043000E 0
«8064000Cuy

]
i
'

L XY ole e

Eca=-2ce

«8040000¢*0)

!

PR R R

tes0cs0c0csscc e

PR Ry
R R R
>,

CR R R RNy
evcclen

P
>

04000000
.l'll.‘ul"\
«8052000¢€00)
+£05300G€+0)

i
i

-
-
-
e
ccae

H
i
|
see0slsaan
|
]
! i
S e e e

|
H
cs e e

.0 5.'00(0'1
«A057000€401
+.8058000€+0)
[} 00€+01
060000¢+01
0610006401
00E*0L

]
|
l
i
|
'
i

. oloo ’i‘ ece e or
1

tss0 00000
IEREETRERERE]
* S 20 00000

rbeotonce oo
e

3
>

o
o
'e
>
e
14
:

eoccocore

|
i
i
|
]
|
hg
i
]
eesiosslsns!
i
1
1
)
|

i

3
+2067000E%0)
+8068000€+0)

(]

te 0000000
tess 0000
soebsss e

i

i

)

shoe
boobooLO'
LR T EE KRR addad
sesop oo
lsooloselone

]
»e

i
1
i
1
|

R A A i A WA N L AR vk




LOCK Yuums FRATs!
FILTER Jll“ POt

4

1 5
ANSERTIUN LORS AND INBCATION PRASE
) BYRAOL FOR GRAFH 1 (BTANVING nu RATLIL VS PALGUERE
BYnROL FOR OHARN 2 (INSEMIIUN PHASL {
Syug0L FOR GHAPH 3 (ENBLATIUN LOBS VO FREOUENCY) &

i ol

e L

Vo PRLeugNCY
[ I}

Gl

L v axis sCact
ctMigh
00004008 {
o7 *00
+800eLe02 i
o~ SRS ket ol W S e R et - i
) |
- [} L 2 B e 6 AR ®
b ] . ]
e «T7940000g+01 & * * 4 2900900000 00000900044¢ 0000 00000004 000000000000,
<7941000E401 o . . . . e e °o e e S ) F ;
H «7942000€40) o . . . PY . . s . . 4
= JTT00NECU] oo . . . .. . . 0 . . PR sy = SRS el
| +T964000E40) o . . * . . . ° . . . .
3 » «7965000¢ 20 ¢o . K . - * e 0 . . . %
Lo e7946000€¢0) oo . e == = SRS e S S e L e S S T RS =D, TS S I WS, S AN (= - =
«T90T7000E%0) ¢ o . . . . . Ve (4 L . .
] «7906000C¢0LL ¢ o . . 3 . . 0 . . . .
__«7989000€¢0, + o . . pr " Mes e N0 b SETMIAITRANT S ESMIRUE! R TN 1 T e . . T
~ » oo Qeteesed 4200000 23 *00,
) L . . . . .0 3 . . . .
. «7992000€%0) ¢ o . . S e e S e R SR G e e, BT e e T B - =y
+7953000E+0) o . . . . . 0 . . . . .
y ) «7938000€40L ¢ o . . . - o o . . . . .
79550000} ¢ . . . oo e 0 & - e & & - e S
| <795 0€*0) ¢ . - ‘e . * . . . * .
' 795 Couy ¢ L] . . . . . * . . .
Eeu) o L] * * * o IRERRE T SNSRI . L3 a
= «7959000€+0) ¢ . . . 3 3 . . . . . ]
3 T7960000g+u1 so0cotoq PRI . o- -~ . e Sabad sesee, ]
.- «7961000E¢0) ¢ L g & 4 O B S e T LD L, e At e e S g
| «7962000€40) ¢ . . 0 o - . . . * . . ]
b «7963000€¢u1 * . ¢ 0 . . . . . . . s
l «7968P00E90) » e 0 ¢ (O Sy T SRS N | e Y ». K L) -
795500000 ¢ LI 0e . . 3 « 0 . 3 . .
d «T7946000F+0; o . * 0 o . o o . . . . . .
7957600640} « . 0 o e N W & b ot N EV TSNS
| +7958000€ 401 ¢ + 0 e o . ® . . . . . . .
b 79690008401 ¢ s 0 .. . . . . . - . .
H «7970000g+0, 044820000090} 222232 LS4 000R0000099080000090000004000080000000.01 ——
«7971000€401 » 0. L] . - . . . . . .
= ) 797200040, ¢ ¢ 0 ‘e . - . . . ' . . .
! e «T7973000E¢0, ¢ *0 . . Y '3 . . 3 3 .
r S79TN0UNE S0 ¢ .0 . . . . . . . . . .
) «7975000g 00} # .0 . . . * . . . . . .
797600040, o 0, RN TN, S SRR 3 €. . *. o ;- s i i
<T977000€40} o .0, . * e . . . . ) . .
) <797A00CE40) 0. . . . . . . . . .
- a7979000E40) ¢ 0. . sarsciee B o i B i e e Wi o . 2 —
1 «7910000E +u) ¢0000000000y 000 * L2 * *
) «7941000£401 0 . . . . . . . .
i «T952000E %01 ¢ *w * * . a8 e i e i i S i R i e i .
279530006401 + . . . . . i . . .
) +TISUOVLESUL ¢ .0 . . . . . . . .
4 (e - - «TI85000E0) & «0 . i@ i e | E-SERE SERECE RIS ROIEISS T ARSI P b il sl s
| < «TIREO0VECD) o '] . 3 * * * e * .
f 79470006401 ¢ 0 . . . . . = . -
L - T9LB000E0) + +0 . ¥ e e ¥ e K . s et -
«790%000E+0L » *0 3 * . L4 . . *
) 27990000¢ U1 R A 0000000000 estsnte PR .
«T7971000€4+01 *0, . R} 3 3 S5, RPN - -
i 7992000E%01 ¢ 40, . . . .
) +799A000E 401 « 0o . . . 'Y .
: - a7994000E0, + +0.. . . B, B ascnican . i et s e it st .
«799%000Ggeu] » *0e . . . . . Y
) «799600GE+01 o +0e . . . . . .
b (- «7991000E%01 ¢ ‘0, s . SR, IRSISCRETRR . S ") s 4 S ——ir
' «7996000E 40, » 40e . . . . O . .
) «7979000E001 * "0, . . . . ¢ . 3 . . .
4 e . aBO000UVEC0L 2000900000000 0200004050005000000000900000000000000000000000¢ 29890420 0340080¢0 0000 0000000404 i
7 +A0010V0E«0, o *0 . . . . . . . . .
b .nooaaooun. . .0 . . Y . . . . .
e 000E+01 *0 . ot atont W e VLT AN Ll ARPEPIN.. et it ue B
| «A008000E 401 o 0 . . . . - . . .
)l «A00%00UES0L o 0 i . . . . . . .
- +800600VC+01 » .0 T st i i W L PR N Y —® o e
.nDo?l'O(‘h . 40 . . . . . . . .
bJ 006401 + .0 . .. Y . . . . .
- .uanwcm ’ +0 . W v At o T T el s s bt W o st SRS .
H «0010000g+0 * v 440000000 (YT Y . B0000000000000000000000000000000000000 0
2 «A0L1000E401 o e D . . . . . . . . .
Lo, +801200GE%01 ¢ V. . Qo sicasinin P L] \ TR, PEEESCRIE SONINFENPI. [T SO - a -
+0013000€+01 « *0e . . - . - . . .
b +A016000€401 o .0, . . . . . . e
+80150%0¢e0L & e, . U, | .. X SRS, ) )
E +A016000€401 o 0, . . . . . . .
i el . .0, * . . . . . .
% . *0e L * WAL S iy | L L3 i isiiatios
5 * +0. . . . . . .
44500040 o s 000000000000 . settee Sesecetee .
- . L1 * % . | _oageapmee, | PITRLEN, - 7..___ e AL b = R—
F‘ - . 0 . . . . . . . .
i .aonoOo;ool L3 .0 . . . . . » . .
L £020000E 001 ¢ o0 . B W o i LENROE. A, e i s e s
+0025000E%01 o o . . . . . o ¢ . 2
9 . 0 . 3 . 3 . . o 3 .
: +9027000€%0) ¢ " . 9, SR S OSSR T Vs sllin i ot s
: i «A02R000C+0; * 0 . . . . . . .
] 9 <6029000F40) o 0. . . . . . . o
L +8030000gs01 00000004000, " 80000000
A-12
e P e S Pk . /




. . L3 * . . .
. * . L] . . *
. . ... . A .
* . . . L] . .
* L . . . . .
. * . yos > s . L4 - . -
JHOSTOVOESC, ¢ . . . . . .
> «A032000E0) o . . . . . .
' «£039000CeuU, o . . L L S~ B iy e ot s - .
! +h0L0000L 201 *00s000000000000,00 000 0 L . L 21] . 290000000000 000
p | «PON100UFe0L o ¢ 0 . . . . . . . .
. . 0 . . ® A .. - . . B L . Ld ne e R & P
. . [ * o ) . . . ) . . .
b . . 0 o . o0 . . . ° . e .
. . " . . 3 . . . . e .
. .0 3 3 . . L * . .
) . . ¢ 0 . . 3 . - . . ~ .
L. . . . 0 e . (TR il 3 7 v . e
. . . 0 e . . . . . .
) X . seee 3 $0000000000000000000000000000000000¢ .
. . . . 0 . . . . & L4 2. —
{ . . . . ° . . * . . . .
) . . . . 0 e . . . . . .
_ «P0,58000€40) « . . AL ISR AL S e ) DRI, [0 BN P e »
«00%3000g+0) o . . . .0 * . . + . .
] . 3 . . v . . . . . .
_ * - * [ R AN o _’___' * . . SR e ‘
. . . . . . . . . .
0 . . . . . o . . 3 . . .
4 . . 3 . . . . .
El » . . . . . . ] . . .
| (. . . SRR S S R E R TSR SR
2 . . Y . . . o . E3
4 ] * . . .. . * -0 > .
=235 . = e .. SRCEER OISR MRS, SRR A SN T AR, b
. . . . - . 3 .
0 ) 0e0000C . * . . . . . 0 o .
1 - 00699000 e0) o . . R A S — . S 4
1

' A-13

- — e —————— — —— - I ep———p—————E




030388 nEBleN

LUCR YOUAG FILTER -

+0800 Oy LUSS PUINT

| on)6leal Sl s 797%,00000
COARECTED  F1 =  797%,00000

As 1.87200
G s 00
e DALOA-PH o

® cavitics

«Ne0ee 0y MIPPLL

Tt ocneFF baLTed

2 @ 0636,00000 BANOSILIN &  AR,00000 0 8 BUVNBOEDS
LRI LU TO— Y (0 LR T T T 7T — R BT TP S LY ——
68 .eR800000 T U <0888 €& d.00886 7T
" s 1,00000000 "a o200 g = +09500
CToL = 00deetel R S U T[T SS—— L S Y T T
LAPOASSO/S & 907088 JNCHLE . 1318100 CA. R Gl Far, i E

T CavITY CemeTw (CL)

) 03300
| = e R T
)| .
)
) PRACTICAL DLSIGN LINENSIONS SUSCEPTANCL FOR THE STAALIRIC vanE,
) cavity l.tu'u ({48} GAP wlLTw (02 SUSCEPTANCE (@) (1% OCLTA L
A «06%03 3073368 A T.4%32 _______-!'n!ﬂ'.ﬁ_._.___._____ s
: .wu. +1034609 ”.!lho
) «90997 +16504897 0y, 20000
| S - o o G S———— A ————— o s e -—
)
= Pt o e - RN S S S
)
)
)
- ’ 7
’ S — i — e
) .
) [
) .
e FILTCR OESIGN o ANaLSAS. OUISVY . . . & MR s s AR i
| L}
! " LOCK YOUNG FILIER . Ly SA% g7 AR N e : )
‘, ! : o e S S e N e s, N S SO DA S
f' ) FRFQUENCY ANSERTION INSERTION GAMMAIDE) ABS VALUE aMGLE OF S¥ar0ine okuur ViareHS 10y
LUSS OF GARRA __ Gphma  WAYE Fal))  ULLAYIAL) e T R Tt LN
«79400000E 401 33,7637 990095 102,79500 09, ULUN  A5590095F 01 o, 105) J2USE,02
) .79¢10000€,01 38,0003 <9000 101, T5e82% A0l 8717a66ct 001 o uvonant 96402
| «79920000¢g+01 32,2173 SIE9NLD 10020698 ®3.0000 B6AUsYevEed) _=ade1%IN0Ee02 _ . _
| «79430000L o912 51,9301 LI LTI T T TV b PUTT LI 173 FF32 S TR Y TR L N TP
) LT9%e0000E401 30,5000 «902s% 97 85005 SI,0000 L N¢TIT0080 U1 a1 INLLANEE N7
- +79450000¢+01 29,7482 W96T7913 9% 95.%u__ . %I,vi0n SOhATOaE e0)_ = A uNuBEe 02 |
| «744N000E40? 20,0850 oPAOTIL 99 37558 *9,000C «472522¢%¢ 4 V) 4332320 N2
| D .79470000E401 20,0039 «97%818  92,71832 99,0000 L NSTINPSF 401 13090436F o0r
_.279420000g+91 27.103% 2900799 9 - 2 D2CULPOELOV] e d2BAfSVbERC2
« 7 9NN0NEL0L 2..!“1 <Pu3089 ¢OLT0LGRLF a0l  a 1250 3uhNE R
) .79%00000€401 29,2378 3665189 «982326 *3,0000 913355k 001 e icd 2090402
. +79%10000¢¢01 3691 368,737 - © JSPABGE T ASIORANE Y0000 et ®a1UBLe0) __eaM)D0ASAIEMR
+79529000€401 3,279 ln.tsn «91%30 82, uo” ”.Ar“ «ST0%6968F 0 0) 21 3%a55eE .02
)i «79%30000C+01 22,2%6% 373,980 976943 Bu.e7807 A5, 7929  71000520F 401  o,1065 7502 02
. «79940000¢ 401 21,2098 e9TRY 7!._9.;_;“ _____ Tivalelgent e
«794400urCe 01 20,1338 «971 75,1990 Y U911 795k enY
«79%66000E+01 19.0270 «96T0% 72,250%0 99050 75¢ 40Y
. «79%70000€+01 17,089 S _e%.0h28_____* . o 97E90BYg e
| «79%AN00NEC 401 16,719 997027 £5,57e23 ., @ dibeeTugt 40>
) .79%90000Ce 01 15,9167 l“ %20 «®50T7L8Y 61,76 76w “.nﬂ «11T039936 407 o, 1.37%22%T40)
. a79600000¢¢01 19,2017 391 %0 oINITHR _ 57,5628 . 83,3506 12919099402 e ud6h2800EeUl PO
«79510000C+01 13,0189 «930119 85, 95720 27,0199 31049l eN2 o 3763212864010
) 7942000cE001 11,7230 910560 47 oauou P¢,4858 199550 YTteN2 o, den1DTel L
| « 79630000 401 10,0096 o 890008 «99 I P68 ATIO862Ri 002 _eqagStMulEeun
I | +79440000€+01 .uuu 39,0303 20032006402 19NN 1026401
| ) 279450000€401 10, nn 22071 T65Ee02 (8293 ,10%€401 3
1 SO0 L250YA0¢50 0% __ L T0N: 047

. #79720000€+01

-.:TDQB
=8,9509
“11.7710 -l”.ll 20,001

| 479730000 401 ©15,3938 L1699 318,101% 1.809%
+79740000€ 401 204716 (e300 316, Torse 1,217
| . +79750000¢ 401 33603081  ~26.17¢% __ L@VI14% 336,95
i +79760000L 401 e 27,8587 L0N1960 29,
i +79770000L 401 ~20,200¢
+22,219
; 21,2852
! ~21,1816
L *21.9905 583154 &
+79820000C+01 430 ~22,6498 LTSNV
«79090000€ 401 996.3273  -20.83%1  .@00ed
«79400000¢ + 01

A-14

1 ol v g

___o30788839,002 4197 0Rb6NEene
0}
l..-_lﬂ —af13%T0ub eV __ L133),

Q._._....h“ 3._A!i.!¢ TI0002 _ Lo $24us0ufat)

S2TTIBRNNF U2 SeB 9L 00
«BLLuaBANFeud 119 3259€ 4 0e

ST pf 002 0a%517209€,02
C1SL1EFeN2 L10345363C002

2206CeR
cHYPNLBGLE AU  L11THISINE NS
«RE0VLO15E 40P 1011 1aedEens

«EVEIENELI 00 L0 3805%F 401
SUSSHT9A3E. )
av1Y3107Ce00
e 05018300
«3USL )0IWF 4ay

oavve R R Lo Tl L]

€O8.3087 oA OTIT _ LeAeTes ».mn__.__J.wn_.A (UL LTV LT T L, T7 S —




.

«79880000€401
« 790600000 +01
2 79A70000¢ 01
«790AN00NC 0L
«T9A90000L 01
«79900000¢ +01
«79910000§ ¢ 01
« 799200008 401
« 79730000 ¢01
<799 0000F 01
« 79980000 ¢01
«799400unC01
«79970000¢ 4001
799ann00¢ eV
0000¢ ¢ 01
LITTTRY
10000€ +01
20000€+01
000€+01

110000E 001
20000LeV1
S0000E eV
40000g+01

“A®1400008 +01

«20140000L 402
AL 70000E 01
0000 +01
MW o000E
0000g+01
10000€401
20000€+01
«P0230000g 01
«P0240000€e 01
+*02%0000€401
2A0000£+03
70000€ 401
*0000L V1

'.1&0000(001
«#0370000£401
«"0%AN000E 01
lOl!o.ﬂb{oﬂl

AS%30000€ 401
2A0%$0000€+01
+A0%4N0INE 401

.‘.lhﬁ".to“
+R062C00CCe0Y

-0,50.0.1001
+20560008E+01
«R0%70000€+01

-...O'.:zloﬂl

612,200
619,19%

« 633,206
£39 7932
#%6,2630
£92,9163
459, S.‘i

873, ssos
80,5323
067, 7482
893 1286
902,7099
910.5%%
918,7457
927,2957
936,3001
985, 9465
936,1339
966,6600
976,060%
509,8436
1000,71%8
10115676
1021,7266
1031,0606
9.8

10,0082
14,3118
12,5617
13.7¢76
19,9849
16,1518
17,2674
18,3921
19,4665
405100
21,5207
«5188
23,4033
24,4238

31,9970

1083,7%10
1059,.785¢
1065,1981
1070.07%6

1076 80082
1076,5052
10M2,1785
1085,5%040
109¢ 6839
1091 ,93%1
10942119
1696,7101
1099, 0681
1101,2423
1103,3078
1105,2%1
1107,0963
1100, A838

1113,877s
1115,00%
Ad16, 0777

29,9015
-27,86%0
-31,2%1

{3

-l'...‘l
29,6400
-2n, D008
e, 9200
23,0727
-2 «u?
1.7032
21,2924
21,0543
-21,1029
21,8228

-25.%07% _
‘=28,37%
21,9757
“21,10%
«20,8%81
21,1091
22,2674
26,5206
27,7970
25,6957
19,8042
.

002402

_a9e.?
Aeb 38722

160 6652«

1,v20"
Louewd

«07700¥ l!u bﬁlll
«ONNLAS 8% 283Ny o480
«089%97 139, 814s8 1,498%
1,4000
RYYS LU
1098
1,077
1.4090
109, 18097 1,0206
105, 1926 1,400¢
102,%0932  1,06%7
102,€8652 1,v200
119 66520 1,029
102,3n8)1 11,0177
222,372% 1,0869
3¢ 227,598 1.Lub*
Toneved 226,30399 1,u942
OLnlbe  272,%5012 1,0c02
«06T0ec 2} doa027
LT o Nlede
«08229%% . 1.9
Wfubbr2  205,09587 1,109
«0665¢9 195, ,64793 2,49
oOLAWED 193, 32720 1,493)
«068Y98 30T 9Tced 1,4654
079360  1A7, 61207 1oa7ee
0711 177,%0¢% 1,4%32
« 0605 7%, 15720 1,0290
—«QUTTRS 167 303858 _1.100%
«033109 163,59929 1,v60%
017006 168 27967 L,u387
«008070 1,ueb2
«019482 PIEL LY
2036076 1,059
_e0330 . 10120
«0:T700 391 Ts2ns L. hede
L7923 29/ 016f) 1,418
«0ATe06 1,492
<6900 31,1993
067447 d,490¢
«0T7uEd
«05902%
«UNUTDY 304, %0650
«0h1906 4% 50067
102200 12,1%616
o1734¢2 12,209%
200243 ©,93330
«3960615 58,3535
N5T2e?  346,99666
«SN8501  SR5 N%R66
0682335 829,311
«T17010 81
oTTTONL 11, Bwisp 7,996
08026942 B305,477%ic¢ 10,9258
«061858 15,9282
LT L SopQ___ 17,0222
910089 284, 3% 9 21,e280
920017 279, 20540 o u3lR
- a930297 _27%.630% _
17,8258
«95527% 266 4591, . nn
— a9610%0 _265,18036 _ $0,u8)%
969950  2%9,%763 «7,037
969619  257,03917 65 587
Q7. . S66__
L0980
39,3360
L28T.17398 87,098
«Y81367 265, 06919 99,0000
« 982760 !.b,lthT 99,04tn
Lo9BBYRT__201,37082____ 99,v
«9650e1  239,522% *".
«906030  237,862808 ",

_e34665%  236,20%87
987611 238 70026 9,
«908293 233,35738 29,0000

- T T

AVIFAYIE 0P
detdugip
Ens

LAy

199 3:098 ¢ 8?
17334099 002

WA7197057¢ 402

3100 50VnF 002

AerTeeuLr 402

.lb"tbnxyovl
s

n
305677226 o02
«1053,697¢ 002

.
.lh*?:)l<‘0¢’
«16530m1 10t 002
«A0SAUOI20 40?
«1e50294ct 402
o 168973200002
AbUSnr izt 00?
B ULUEYS PTRY T4
AeS2211 46402
«dt5%014ate0?
«16EONSTes 402
156024414 002
R LTIy B
o1t 9U2y35¢ w2
A T0S)64( ¢ e0?
A V2t2nngt 402
A8 laeeuf gu?

1720097002

WATBS1¢unt 402
JAEQYTN 9 40?
S LY LR 14
dutOnuctt 0?
o3t To1uE on2
C1916yT45s 002
oAU T3299¢ 402
AP0 /L 007
e RUZdNLuYp eN?
2o 76935 ¢ 402
«216Un9206 402
_ _a@ced qu0p, 002
s 8201270k 402
«€880,N25E 402
2 (nlbhy et
«21870uF 402
«250unbTuf 02
LRI TR
.Sl&luznulggﬁ
oS1E236cr0 007
o3uteRee ;002
o5 727098 ¢
«2709122¢5 s0 2
2963407200
& I%AUNLF o0
15812475 o2

T e

P TR BL I T PN}

1702996082 =, 00 Y gepi

EPEPL)
-, fhyt
e il saakEen:
AL T92200F 4 u)
el 000,01

e hAUS TP gy

Les IIAT 00

e 1900 2ucTEond
321 31001
ERT PRI LT 2
LY S LN S PR LN
DENEN TSP
S ANNIF 4y
e AART 12200 401
o 1 THAGNF 400
100 103 4N
R L |
mpboidiniohel)
e lLT36 et
= dt2i41¢0EL02
LTS CEERYLE LoV |
g 39N 11 80E.LY
o)yl e 5€ 41
TIPSO R WARRE U2 [ Y
e d 2701028 402
WS seve€q 00
2 IR2E L0
ETRAALITLLT 28

P TR T

PYS AR EIr L} |
n9Y4e95¢ qun _
V11826450
AL RYS 1 e T
—_ad0u?eW2E o)
A3 e TEem
PO AT BT TN
«?1 11 2349F g0)
0 LR IIBIELN]
000210l ony
L2 RIN LI LYY
SR ELREIY LY )
b3 TN Iv2E 401

_e 71T su00E 0N

02399 1418€ 401
ST EEINE [N F3

[EYa TR & /20 L

PSR PR TR LN 7P
49506840
(N ASTITNE]
2eeneEln2
.vn1‘9n70Coul

aeOhPNT0Ee

RITE LYl
eAl 38 0EEWL]

e dITUA0L5L 002 _egaTlrutgBE

«15837¢0iFe0?
1825379274 002

SAAAL a2iE710%0e02

BYLYA LRy ]
ddueS1dTur 002

®e P21 3T138E, 01
e BNNSALE, L]

03V 1320F 401
.o (4eTIT90E 401

aTULELLEOY  mathiythREeQY

WBYESGURgF 4 0)
82054 TULE oV
RALUFLLYTY ) W

717910006 01
1670863075401

_e®ebTBA3Lce0Y

«39100667F 401
35890 35uF ¢0Y

N 25260074 TE4D)

«¥YT08500E401 4309 14LRE, 02
«$7219159¢ o 1335,939€,02 i
295868124 CPP I T LY Y T S o =
V2TUNYIOF 081  «,i3B07T01F 402
.bo'll"stool 1800 TUTTE 2
Ta527£¢Q) . =.AMAYL208g002 .

L}
«371%9397c 401

oL ININNSE L0,
= 33727347600

TRV
ced1 36 In18END

ceaZht 1AL (2

=edl¥9,5025402

p2QUASSQEe) .

SalQAVALNOEN0R o o

=0 a230 1216E, 02
=al28]) 1UE0EL02

P UELEY I G H

A-15




e

| LOLR yOume

FILIER DES

SYmE0L FUR GAAPH )
(SYRB0L FON GRAPH 2

st ¢ P - e e -
16N PLOTS

STANDING WAVE WATIO ANO TIAC DELAT v  FREQUENCY

(S1AMVING wAVE RATIO Vo FRLOUENCY) = o
(TIAE VELAY v8 FHEWLULNCY) 8 o

SYMAOL FUR GHaPi 3 (INSERIION LOSS VS FHEWUENCY) & O b e 0

0 Y anie SCALL
s pLoY (LYY CENIgR FL

1 «1000g40) c U8y B L LTRTT .

2 -, 5000k euL o 0 9900E eu2
D s +4500€400 +T0U0E 000 . «9R0CEOVY
2

[} 1 2 3 . S [ ' B 9 AL

b}

L «7940000E+VL 0000'00000000.000.0'00000000000000))0'000&0000"0"0000'000M'Q.Q'ooooogoguoooooo'noonooooo ooy
«TI1UV0ESUL ¢ . o . + . . . . 8

D L7982000E%0, * . o . . . . . . B . .
’ «79682000E¢01 + . . . . .. . . . . 4
| +TI44000E4UL o o’ . . . . . . . . "

J, «TIVEOU0ES0L ¢ . . . . . . . . . .
«794G000E*G)L o . ' * v et * . . . o . & .
«TICTO0VE*LL ¢ . . . + . . . . - .

) «TI4A00VES0]L . e . . . . . . . ©

' «TI4TCL0E*0, + . .o | . ¢
! +7950000€ 400 00000000000‘0000000n0000000000000000000ovuoo'ouo'ooboouNOtotoonoooo’oqoooooouou-oooo.ouucq~

) «795100UE*0L ¢ . + e . . . . . . .

T9L2000E+0) ¢ . L . S S SR . = 3 s e R
«7953000E40) ¢ . . . . . . . . 3 . ‘

) «TISUO0UOESLY ¢ . . . . . . . . . . "]
«T7935000£401 ¢ . . » ¢ * . . . . I . o X
«7956600€¢01 ¢ . . . . . . + . . 3

b} JTILTGUUESLL ¢ . . » . - . . . D ;

i <7958000E4uL + . . . B s 0 . . . . RN
«7929000E¢0) + L * ¢ 0 . . . . «
b «TIRU000E+0, ¢s0eee * . * v.uoouoouuonuunnnnoounuoununununnunnuo.
«79610UVIE+VL ¢ . . 3 e e e . A .
H «7982000E¢0) ¢ + . . Y 3 . . . . o
b +7963000€+01 + L3 . . . . . . . . .
¥ «T9G40V0E*V) ¢ . . . *_ Wi . ey v 1 N S <
«T9CH000£ 401 + + . . . . . . . + .

p) «7966000E4uL + . . . . v . . . ¢
«TITGOLE*0)L * * + ;S .. BT, R S g (R TR (Wl o T N
+«T9.60U00E+UL + 3 . . . . . . . "

D «796900uE+0, . * . - * . . Y 3 n

' STITO000EA0L 404000000000 00000 000000000 00000 0000090040000 0000000000028000000400000000000,00004840000000004 LR XXX R LT

- «7971000£401 + . . . - . . . . . . o

J «7972000€%01 ¢ * . . Y . . « o . . 4
«2973000E401 ¢ . + T e AR G . A IS N N L L e e

<= «T9T6000E+0L » . L . . . . . . . - '

o «7975000E40] dotnem . . . s * * o . 3 J ¢ .
«T797C000E*U) o .‘0 . * . . . . u_ - . e ) L
JTITTOCUE*0, ¢ & + * + . . o (] . . .

3 «TITROOGESUL » + .« ¢ . . . . ¢ 0 . . . .
«7979000€%0, +  Sron) . SR (SN Ry 1 3 . . ’ s
«79N0000E40L ¢+ “N'00“00000000.00000'09“ 000y .00'0000000000000000000000000000000"0‘0“000000‘

D +7961000€401 ¢ . e . » . . .

i « 798200040} * . . 3 . . G gl g o_ RCICRET . Sl T R
« 7912000601 7 &g L . . Ve . . . .

b} «7984000E+401 ‘¢ ot . . [] . . . . .
«7IRS00NE 401 ¢ . . + 0 . e e L i s L . -

| «7966000E+0) » . . Oe . . * . .

bl +798T700VE*0) ¢ . + 0 e . . . . .
+« 7936000401 « . . . u o, W ol i ._»4__. T NI, e ook
<79A90V0Es0L * . . . .

) «799N00CES0L +4 NNN““-ONNN““0%”““"”“0000cOOooonnuouoonnuuuoouuuunounououoonuu
«7991000F+0) . . . [} SR e + L. . . . Eeh e W et B S e
+7992000e %01 ¢ . . ¢ [ . . . . . ‘. .

) «7993000€+01 + . ot Q . . . . . . . .

3 «T996000L+01 + . LB SR A . ¥ o N T
«7995000£40) + . . o o . . . . . 3 .

) . +7996000E601 + . . 0 . . . . . . . .

- +7997000E40; ¢ . P | R 47 DN e, ESRIIERI, . . . P
«T99K00UES0L « . e ¢+ @ . * . . . . .
» +«7999000€+01 » . 0 * ¢ o . . . . .
. oR0000V0c+0: oo uoooﬂuuo.oun., *000000009. .o .. tees R
.».01000(001 . s 0« . . . . . .
) +0002000€401 + «* 0 ¢ + . 3 . . . .
A +A003000E+0, + . . [ B o T o £ I L . . .
| +t00800VE+0L & . 0 . N (3 . . . . -
M +R005000¢40) = , + 0 ¢ . PO . . . . . .
| T L, [ oL N IS . . _e . g
* .« ¢ 1] * . . * L] . . . .
+6006000€+0) + . 0 . PO . . . . . ‘.
____,\300900“““ . L) ce o e s e W . — B i b g . e
{ oROLNO00ES0L 2000000000000, 00000080000000008000000 000000000 e
) «011000€401 o . . * 90 . . . . . .
L «MOLZOUCESOL ¢ . «*t 0 =i, CEYOI . .
+1013000€401 o . ¢ 0 . . . .

) +0014000E40) o . ot [ . . . .
+PO1%000g+01 o . .t ] . s i .

«AOL6UOVESY, ¢ . ot ('] . . .
+8017000€%03 ¢ . A (') . . .
LAULB000ES0L » . . o ) o _0 . .
+H019000E00; o . [] .

) «h020000E40Y o0 00000000.0000000000000000000000000000000000.00000‘000000000000 0000000000000 00% 00000000
H021000E00) o . . . . s A8, e . , e P! il &

! LA022000L 401 ¢ ', . . o & . . . .
Y +80230V0€+01 », . . 0 . . .
.. «RO26000E+0) o . . . ('3 i . . . -
«R025000€401 + . s . .0 . .
«6026000€401 + o . . [} . .
+PO027000E40) ¢ . . . i e s
+80.0000C00) ¢ . .« o . . .
) .ﬂnoiotwl . . o . . . .
| . «AOSC00UEeUL ses000sotes .o 400080044 $0000000000000000800¢ S
«F031000€¢0) + . o . . . . .
32000€401 ¢ . . ¢ . . . . .
¥ «F03300VE+0L ¢ L . . . & 2 s,
{ «P038000€e0) o .« * . . . . .
«6045C00¢+0 * . b . . v e .
«00360007 40y ¢ . { =GP, TS - . . S O——




~

o
(]
: o
]
Bl o
3 o
i (-]
i (-]
. o
°
?
i)
4
|

- .o

JHUATULOE SV
LPOAR0UNE 20y
PRI TR
Dunnuue ey

ol nlud euy o . . .
SR 00nLu, ¢ . . LI gy
JAOGNQUNE LY ¢ . . .
JAONNOUNESGL ¢ . . *
JH04B0V0EUL ¢ . . ot 18
JOUGEOUUELUL ¢ ¢ + *
JOWTOVLESOL ¢ * . *
+L0WBLUUESD, . . .
JE0W900UE*0) * . ¢
JHOSNOUDESUY Seeetette o0 *
«r051000€00) ¢ . . .
JN0HZ0V0EC0) ¢ * L .
JF053000ECUL ¢ . . .
+0034000E¢0) + . . .
<b05%000g 0L ¢ * . o
JA0HLOUESDL o o . .
+AD,7000€401 ¢ b . SR S
+A05P000E401 ¢ . LI} .
JA045900NE+0) o . ¢ o .
.eﬂsooﬂu;oo; 000000000000000'0000OOQQQ,OQOO0000"000!000’0'000000
+A0A1000E+01 ¢ . e . .
L6062000E%UL ¢ . +e . .
.8063000€+01 + * . * P S
«n0GW00VECDL ¢ . . . .
£0,%000E¢0L & L34 * .
<2056000€401 + * .t 3 P .
HOT C*0L ¢ . . ¢ . .
+A0P000ED)L « * .o . *

+ . . * il

.
.
.

te00000000te

.
0000000000000

.
.

*s0 00 e

e ss ev e

Boeosmocseee

.
.

PO

P

ss s s 00 s

'

*

D

0000000000000 00 0000000 egettd

|

]

IR g

T R R R A A A

|
\
|
1

|
!
i

peeseere

I}

P

s, - - -

. '

.

. o TR .
. [}

.

ISR —_ - -
. u

. t

.

.

. '

* e e e e

. “

. %

B JORIRESS— S -
. u

. “

e

i)




dcli

i LOCK TUuNe 11 TER LY
FILIER DESIen B oTS

i InSEnTAON LOSH AND INSLRTION PHABC w8 FRLGULNCY
) SYmAOL FOK @HAPH | (STANUING wAVE HATIO ¥§ FREWUENCY) & o

SYu0L FOR GRAPH 2 (INSEMVI(N PHASE VS FREQUENCY) ® @
: SYmEOL FOR GRAPM 3 (INSLATIUN LOSS V8 FRCWUENCY) 8 O

Y AR AL

P arv LOwLh caNTeR ey
- \J «N000E+0) 2B0bLpgeb2 SRS sdiurpeve
L] +3501C4038 213328 008 4 sll1btevs

DI | =,20U0€0) +2000F 002 400t eve

2

- [ 1 ¢ £ o] -] = ] ‘ . e = 3 BT | 3 ]

™ i .

L aTOUNUDDEICL ot r e ot rtt st ottt et ettt totetet ittt s sttt stetet st st eaeiettrtatettettsssaqettsorpstotestastotsess,
+7741000€+0) » + . . . . . . 0 + . .
+7942000E001 o + * . . . . - . » »

= «TI430L0CECO0L ¢o * . . . 3 . + + H . A
<746 00UEQL 0] . . - . . " . . ¢

2 79450008401 . ‘e . . . . ue . . v

\ «7946000Feu) vo * . . . 'Y . v e + . " e
«7947000E*0L . . - . . . o . - . i

o «7948000E401 + o . . . . ¢ « . * . i
JTI4900uEe0L v o . . + + Boie w0 . " 5 o T L (. YeEe%,
«TI50000C UL aBt ottt ettt e taettat st terttrt ittt tortortattrtotsetttsotsst st te ittitstsststetetstsastrartstostactetae,
«7731000E401 ¢ » . . . . . Ve + . + o
« 7997000k ¢ o . * . - * SRR LR . e o i A R T

ol «7953000E%0L ¢+ o . - . . . 0 . . . v,

o « 7958000201 ¢+ o . . . . LY . . * .

27954 000E404 ¢ . . 3 + . o © . . » o LR - =

w +79356000E40L « . . . . - 0. * . .- .

) LT 700uE40L ¢ . + * . . 0 . . . . &
«7920000L4UL * . L3 . + + 0 AR * . el - - o~
«TI5900UES0) o . . . + +3 . . . . v

] cTPAOOVOESUL 440000000000 000000000000000000000000004,,0004000000000000000¢ L R R X T
79510006401 » . o - e + SoR s S T N I e 1 =2
«T902000LE%0L ¢+ .+ . ¢ 0 . . . . . .

(-] «T993000EeYL o .. ) *0 . . ) 0 . &

i JT64000E00, o s ) o+ SRR LR Ry, (o ke (s 2 e S NN T
« 79650008 40) » . . 0 . - . . . . &

o +7966000E 401 + . ] . . . . o . . ;

| «TI,T00LESYL ¢ + a 0 . + Pt X SR R %, * e R Y
«795800G€¢0y + . . 0 ¢ & + . + . . . .

] «TIRY000ESVL o . Ll . + . + * . . . . +
STITODUDE0L t st o r st it e t0t0tettrettr 0ottt ettetentaqas s et aRslotertestsseqeteeeetsgretieetseterrsdseinessseis e _
«7971000E40L . 0 . 4 * . . . 4 . . . 3

) 7972000E%0, * ¢ 0 . e . . . . . .
«T973000E00] ¢ U . eo . Sy . . OIS T e i
«7974000E40L « 9 L - . . . . .

, L T797LA00¢ 4y e +0 . . . SRy . . . . . .
«797€000€¢0; + .0 PORSY B S . 3 . 0 AR .. 9% N gl

. «7977000E%01 ¢ *.0 . * » . . . . 3 . .

2 L7976000E401 + ‘o . . . “ . . v . . .
«7979000E* 0L ¢ *U, + (2 . .. . - Y o e %3 i

{ CTTACOO0UESUL 00000000 00, 00000000000000a0a300000000000000000000000000000000000000000000000000000¢ +

b L1931000F 4u1 + 0, . P & . . . . . .

t «7907000C UL ¢ Sy, . . {AESCHITSTRE A PR, S s > i
«7903000F40; + 0 . ‘e . * . . . . .

D LTSN 0VES0L & 0 . . ‘. . . . . . .
«776%000E*0) + +0 . " . Ry S 3 . L e RN I n| .

" JTIREOVVESL) + 0 . . . . & 3 . . * .

3 796700090, ¢+ +Q . . LIS . . . . . .
«7T8RU0VESDL ¢ +0 . < [ oottt ks s L s ST K : - SR SR .

- JTYR00UL 40y & 0 . + * . . 0 . . . .

4 eTIIN000ELS01 S 0000000000000 00000000000000000000000000000000000000000¢0 0400080008000 440004000804484 VP00 I IRSRIIS
«7IVADOUESIUL ¢ 0 + { AR . AL, SRR e S ot il
«7932000E%CL + ‘U, * Ld . . . .

2 «7923000E401 + ‘0. . . - . . .

«T1940005 401 » 40, . L. ot o0 WS e T v
« 79950006401 ¢ 40, . . . . . -

b} +7996L00€00) *Ce . . * . . .
«7997000€%0) 40, + . el B e P h e S W i A TR
27I9L000E%U1 + *ue . . . . . .

) 27999000640, ¢ *0. ‘. . . ‘ + .
sPOU0U00E$01 2484900000 0000000000 4000000000004000000000000 PP P04 4004000440400 0050000000000000000 0000000080000 " e asie
1 001000Eeu .0 . . 4 . . . . * . B

b LTO0POVOESUL ¢ *u . . ) . s . . . .
LH00300VESVL & 0 * . . . . . . - . b
SH008000E 601 » o0 . .. . . - . . .

) 60050005 Cy + .0 + . " . . ‘ . ‘.
JHO0DKOUUESD, o «C . + R, | e + i e O S TS
LH007000E%0; ¢ L . . 4 . . 0 * a

7 L,400P000E40; « sy . . * . + . . .
JL0090VUE+UL » W + L3 T T . * o Y e i it

) AHOTUDODEID, 0000000000 0000000000000000000000000000040000000000404 PRPP0S PP 00 00000000004

) SF019000E0u1 ‘v, . + . . . . . . . .
JLO0L20V0E%0,L ¢ ‘v, ¥ . * S\ SRR ¢+ z SPCSEIS, SO SSIRS ST R ——
+A013000€+0 « 40 . » . . . . . . .

) 0140 00E+C, o 0. . o . » . . « . .
105000540} » 0. . . . O > VISSEIRN R, ARV /5 PSS, SR T SURSEERE, S
FOLCOVOE+0Y « 0. + . . » . . . . .

v JJNULTOUO0EP0) ¢ ¥ U . . . . . . . - .’
+HOLRDO0ESYL ¢ 404 . . 8 e et oS s e . L L. SNy T ,
019000640, ¢ 0 . . . . . - . .

» HO20000C 0] ¢ataataatat iotstatstrr st rrtattarastassarstrter ettt te it tttoretattoristiptessterestestssrsrtonttans
J021000€20, o "0 . . C Ve R OR TR WO i LT, T A . . e b
JHO2200LEMV) » .0 . . . DY . . . 0 B g
hO3DVLESL, ¢ 0 . . - . . 3 . .
J#026000€40, « o ¢ . + e . I R ) PRSI e -
1025000401 ¢ *w . . kY » . . . ’
LB026000800) o 40 . . . . . . . .
J10270u0E40; L ¥ . . s o oS S . -
E02R000E40; & 0. . ¢ . * . .t . . )
JHOZYOOUEIUY o 40, * . . ’ . . . . .
CBOSO00UESO] 00000000000 004000008000 00000000000000000040040000 L R R A R e ) N s
JO3I0VUNES0Y o 0. . + . . v ) L . . .
A082000C Ny ¢ + 0 . . * ‘ . ‘¢ . . . . s

€ . *.0 . L4 . | FORRARPUERR) SRS | S L A - - : B ot s il &
. 0 . . . . . . . . . .
L oy . . . . « . L . . <
. v 0 . . B i L SUSRISUIR. SSNTSHSSR, SRS, 1. SRS NOHUEIRNS. I ———
. aa




SHOSTLVLESL) ¢
JE030000F 0 ¢
JLO3SUVOESY,

hONLODNESU) Sovsrees

AR SULDISTNY
108z 000E0)
oHUWICU0ESU,
«hOgeou0Eeu)
04t VO U
«FO0nbUUOESD)
PONTHODE YUy
«H0epOUOESY )
e 049uVOEeL)
L2050 000E UL
A0 ,3000k 00
WA057000k %V
AD530005401
WHOBUGOUESYL
0L 000E 0
FOLE00UENUL
Wn05TuVuESLL
WAOSROUOE S,
WAO550UESLL

s e es e s sr e e e s

.

+h061000k¢uL
f062000E%0)
«£063000E401
+0064000E40,
+A065000¢ 401
+1066000€40)
J8067000E%ui
J106L000E+0L
«A069000€+01

st0y

R

NANOPA TIME GOdR> O

c
>
.

-
.
-
P
c

C e

teessess s

.

.

D

.

s er e e e

MIN 02.094SEC

s seseme

DR R R ]

.

.

st es s s

.

ss s er s e

V00009 0II000000000 00000000000

.

e es s e e e

4 es e s e s eseC e
-

. .

s es e

[

Y]
A R A AR g

®
v

s s e s e

.

.

P

D

.

sseeer e e

u

"

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.

o
.

s e se e

.

.

.

e s e

.

.

s s e e

.

R R

L S R )

L R R

06R0N00EIU]L Mt et sttt t0ettttrstttstts ittt st rttttttttietettotttasttstta ttostisnssisstostrtprtotstones

.
.
.
.
.
.
+
.
>
.
.
.
.
.
*
+
.
.

&

.

EXEERRTRR R

D




